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ABSTRACT

In this paper we consider primarily the breeding avifauna of southern Florida; its history as
interprated from fossils, late Pleistowene geological events and existing distribution patterns; and,
evidence, in the form of recent range changes, that suggests contlnuing adijustment to changing
envirommental conditiomns. Wa also review the avallahle gquantitative data on bird pepulations; digcuse
the aecology of birds inhabiting the interior wetlands in relatlon to the anmual cycle of flooding and
drying; and, examine briefly the effects upon bird populations of several matural and man-cauged
digturbances. ‘

INTRODUCTION

We aim to review briefly present knowledge of birds in southern Florida emphasizing faunistie and
acological data. Seuthern Florida is taken to be the peninsula south of the Caleosabatchee and 5t.
Lucle outlets of Lake Okeechobee, including the Lake itself and the Florida Keys., All comments not
further specified apply to this reglom, but we cite comparative data from many other areas.

We refer to birds im the text by their Engllsh common names. This usage has been standardized by
the American Ornithelogista’ Union Check=1ist (1957, 1973} for ¥orth Amer{can birds end Bond's {1971)
gulde for West Indian birds. Owre(l973) notes the exotic specics mentioned, These sources provide the
acientifie name for all species mentioned in text. We also follow the taxoncmy adopted by the A.0,U.
and Ropd (including 1956, 1958...73) even where our information suggests different conclusians. To
name two such cases: we doubt that the southern Florida Avdea problem ir adequately rasolved by
considering the "Great White Heron" te be a white color phase of the local subspecies of the Great Blue
Reron (4.0.U., 1973); and we suspect (Eipenmann, 1962) thet the nighthawk with polysyllable territorial
calla that braeds in the Greater Antillas, Behamas and Florida Keys is a specles distinct from the
Common Nighthawk of cemtinental North Amerilca, ‘

At various points we discuss and contrast water birds and land birds as elements of the reglonal
avifsuna. The former are the taxotomic groups mainly assoclared with aquatic habltats, elther fraesh-
water lakass and marshes, shores, estuariles, or the sea; the latter comprise the hawk-like (including
vultures, falcoms, and Oaprey} and galliform or chicken—like (Bobwhite, Turkey) birda, plus the
taxonemic proups from doves through finches. Thirs traditiomel arvangement ia ecologically correct in
large part, but a few pominal water birds (Cattle Egret, Killdeer) are mainly terrestrial in hahit and
a few nominal land birds (¥verglade Kite, Oaprey, Seagide Sparrow) could be as readily regarded as
components of aguatic ecosystems. We also diatingulsh non-passerine and passerine land birds in some
discuselons. The former includes the hawk-like birds, galliforms, doves, parrots, cuckoos, owls,
goatsuckeras, swifts, hurmingbirds, kingfisheras, and woodpeckers. The passerines, or perching birds, are
the ganerally smaller speciles that' tend to occur in denser populations and include the common aongblirds
that make up the bulk of the obvioha land bird life in most of eastern North Ameriea.

FAUNLISTIC AND B1OGEOGRAPHIC CONSIDERATIONS
Basic Data and State of the Record

According to A. H, Howell's history of ornitholegy in Florida (1932: 6-37), the beginning of
scientifie knowledge of birds in the gouthern part of the atate dates back 150 years, to Titian Feale's
Florida Keys visit of 1824, Many later ornithelogists worked in the area especilally from about 1870
to ghbout 1920, Both the publishad data and extant specimens are widely dispersed, Howell's "Florida
Bird Life" (1932: 476-555), a model of bibliographie excellence, located some L300 publications on
Florida birds, and significant pumbers of birds sollected in southern Florida are found in slmost all
major, and many minor, mugeum collections of the United States and Canada (see Banks, et al., 1973}
and in numerous European mussums. Howell's book, later revised and updated to about 1952 by Sprunt
(1954), iz tha major referepce summarizing informaticn shout Florida birds.

Robertmon (1973) noted recently that the available summary of bird occurrence Iin Florida has two
important defects, Tha firet ia obvious and inescapable: it 1s badly out of date. HNew data have
eppeared in print at an increasing rate (particularly imn Adudubon Field Notea, now called Amerdzan
pirds and referred to hereafter in text by that name} and have not heen summarized critleally for
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more than 20 years. The second flaw, more serlous bacause less sasily remedied, is that the availsble
summatry ia substantially Ilnecmplete, The case of the Carclina Parakeet illustrates the problem,

Howell considered it extinct notdng that the last Florida specimens were collected in 1901 and the last
sight recerd by am ornithologist was in 1904. In contrast, Habn (1963) listed 13 Carolina Parakeets
collected in Floride after 1901, including individuals from three localiries in 1913, Such omissions
may reflect rhe fact that much bird collecting in Florida was by commercial and private collectors who
seldom published their findings and whose work thus was unknown to Howell and gemerally remsins o today.
We have no easy way to learn how signifiecant zuch missing deta are, Although we doubt that the
material, if thoroughly known, would change present general concepts of the avifaung, it is almost
certain to change our view of many species.

Suimary of the Southern Florida Avifauna

About 400 specles of birds have been reported to oeeur naturally in southern Florida. By our
reckoning, the occurrence of 379 species is reasonably well-documented, but 83 of these (22 percent)
are lmown from fewer than 10 credible records and represent a minotr element in the reglonal avifauna,
Table 1 categorizes the remaining 295 species.

Wintering and Migrant Bipde - About 60 percent of the bird species found more or less regularly in
southern Floride accur principally in winter or during migration. Space limites preclude detalled
discussion of this part of the avifauna, but we note later the quentitative data available for winter
land bird populatioms. The gource of southern Florida's migrant and wintering birds 1z 1little known
for moat species, hecause relevant band recoveries accumulated over the past 40 years by the Bird
Banding Laboratory of the Fish and Wildlife Service have not been studied, Southern Florida wetlands
ara an important wintering ground for water birds, partifcularly in winters when weter 1s high in the
Everglades and coastal marshes, and weather severe farther north. Water birds that winter in pig-
nificant numbers include the White Pelican (perhaps most of those that breed emst of the continental
divide), dabbling ducks, American Coot, Black Skimmer, many species of shorebirds, gulls and terns,

and northern populations of many wading bird species that also breed in southern Florida. The wintering
land avifauna is diverse, but southern Florida is doubtless less important guantitatively as winter
range for land birds than for weter birde because its upland area is limited and the extensive wetlands
attract few land speciles. The regular cccurrence In winter of many birds whose breeding rangee are

far weat of Florida (such as Swalnson's Hewk, American Avocet, Western Eingbird, Seissor-tailed Fly-
catcher, Black-throated Gray Warbler, and Western Tanagar) is notable.

The extended Florida peninsula would geem to offer migrating birds an easy way to and from the
troplce, but, in fact, it is the primary route for the relatively few species that either winter in tha
West Indies, such ag the Cape May Warbler, or that wintar fn South Americs and migrate by way of the
West Indies, such as the Common Nighthawk, Eastern Kingbird and Bobolink, The main stream of bird
migration in and out of eastern North America crosses the Gulf of Mexdico anmd in fall a8 substantial
filight also bypasses Florida to the east. These migrants seldom appear in southern Florida except when
storms deflect them from thelr usual path, Bird migration ln southern Florida has received little
ayatematic study, but a wass of snecdotal information exists in print, particularly in dmericar Birds,
relating ground cbservationa of migrants and mertality of migrante at TV towers and other atructures
wostly in north Florida to specific weather eveats.

Breeding Pirds - Quyv comments focus om the 116 specles that comprise the native breeding avifauna,
Table 2 lists this avifauna and sumarizes distribution by habltat. O0Of these, at least five no
longer breed in southern Florlda. Two former breeders are tha extinct Carolina Parskeet and the
nearly extinct Ivory-billled Woodpecker, Royal and Sandwich terns once nested in the Florida Kays
and on the Gulf coast (Howell, 1932: 268-269; Robertson, 1964a; 78=74), but nelther species doas so
today, though they are still common wintering birds. We 11st the Zenaida Dove sg & former breeding
bird, but its place on the list ia temuously held. The species wag named from specimens Peala obtained
in 1824, presumably in the Feys, and in 1832 Audubon reported 1t breeding thete ip numbers (Howell,
1932: 277-278). 1ts more recent status 1s that of a Weat Indian stray and it 1s so considered in
subsequent diecussion. In addition to the spacles eonsidered extirpated, at least four othars,
(American Oystercatcher, Snowy Plover, American FKeatrel, Scrub Jay) have almost disappeared a=s breeding
birds from southern Florida. And, finally, the evidence of breeding in southern Florida iz scanty
(fewer than 5 definite records) for at least six additional speciea (Willet, Ruby-throated Humminghird,
Rough—winged Swallow, Prothenotary Warbler, Grasshopper Sparrow, Bachman's Sparrow).

We omit showt 12 native species known or alleged to have nested in southern Florida at least onca,
It seems elear, at least, that none 18 a regular member of the breeding avifauna. Supporting evidence
appears ingufficient in the case of reported nesting of the Brown Booby (Howell, 1932: 88-89), American
Flaminga (see Allen, 1956: 39-45), Broad-winged Hawk (Howell, 1932: 178), Rough-legged Hawk (Sprunt,
1954: 114}, Common Tern (see Robettsom, 1964a;: 75-78), Key West Quall-Dove (Howell, 1932: 2B2-283),
Chlmney fwift (Howell, 1932; 301), Belted Kingfisher (Howell, 1932: 304), and Barn Swallow (Sprumt,
1954; 309-310). Reported breeding of the White-faced Ibiz at Lake Okeechobee {A.0.U., 1957: 55) is
evidently a mistake, the records actually pertaining to the Gleossy Ibis. American Bitterne (Howell,
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1%32; 111) and American Coots (Howell, 1932: 213; Stevensan, 1958; Sprunt, 1960) occasienally nest

but the actual population status im uncertain. The well-documented recent nesting of the Northern
("Baltimore") Oriole in Key Weat {Ogden, 1972), =ome 800 miles south of its normal breeding range,
must be viewed as an anemaly, A number of migrant and wintering land birds, often singing meles, have
been reported from southern Florida in summer, but such isolated records are oo procf of breeding,
Becent observations (Stevenson, 1968; H.W. Werner, pers. comm.) auggest that the Rlack Rall prohably
breeds in southern Florida, but ao one has yet found a nest,

Comparison with Breeding Avifaunas of Adjacent Areas

Comparisons of the number of bird species that breed in mouthern Florida with the number that
breed in the nearby West Indies, Iin the rest of Florlda and thetcontiguous Southeast, and in other
parts of eastern North America yield seme Insight on the characteristics and possible history of the
reglonal avifauna., The subject seems best approached by looking at water birds and land birds
separately and also further snbhdividing these groups.

Water Birds - Water blrds of wmore or lees tropieal affipity are strongly predominant among those
breeding in southern Florida and the diversity of specles exceeds that of most neighharing areas to
the north. Southern Florida has the ssme mumber of kreeding water blrds, 43 species, as occurs in the
remalnder of the gtate. Five species that breed in southern Florida {Roeeate Tern, Sooty Term, Noddy
Tern, and the recent Magnificent Frigatebird and Pulvous Tree Duck) are not kpown to breed elsewhere in
Floridda; and, omitting casual nesting records for meveral ducks, only five water blrd epecies, known
to breed in other parts of the atate have not been found nesting in scuthern Florida {Elaclk Rail,
American Woodeack, Black Skimmer, and the recent Common Tern (llallman, 1961) and Caspian Tern).
Florida with 48 apacies has more breeding water birds than does Alabama (38), Georgila (29}, or
futh Careolina (40). The near West Indies, Cuba and the Bahamaz, however, have s breeding water hird
fana of about 60 species (Bond, 1971), markedly more diverse than that of =mouthern Florida. These
“i.fferences are more readily interpreted 1f majer ecologleal greups of water birds are considered
@pbrately,

Geabirds - Of the eight primarily oceanic specles that breed in the near West Indies, three (Magnificent
Frigatebird, Sooty Tern, Noddy Tern) also nest in mouthern Florida. A1l the others (Audubon's
Shearwater, White-tailed Tropic-bird, Blue—faced Booby, Brown Booby, Bridled Tern) occur regularly at
sca near Florida, and perhaps are absent as breeders mainly because southern Florida has few isolated
out—islanda and rocks suitable for nesting.

Species of Estunring and Coastal Wetlands - With the exception of the American Flamingo, the breeding
water birds of this habitat system are identical in southern Florida and the near Weat Indies, Fla-
mingos have specialized nesting requirements (they need a place that is free of terrestrial predators)
and probably never nested in Florida, although birds from Baheman colomries once visited Florida Ray
regularly in large numbers (4llen, 1956).

Species of Intericor Wetlands - The major deficit of breeding water bird species as compared with the
neat West Indles is in the interior wetlands that today comprisre by far the most extensive hablrat
system of southern Florida. Fifteen breeding specles of water birds (Table 2} occur mainly In the in~
terior wetlands and gll but the Mottled Duck also hreed im Cuba, where at least 12 additiomal specles
{Least Grebe, Olivaceous Cormorant, 4 ducks, 3 (pogsibly 4) more rails, ? coots, and the Jacana) are
alao associated primarily with interior wetlands (Barbeur, 1943; Bond, 1971),

Lavd Birds - Southern Florida has notably few breeding land birds compared to other atates of the
Southeast. Table 3 compares the southern Floride land avifauna to those of the southeaztarn gtates, several
northern states in the East and Midwest, and the three major islands of the Greater Antilles. Figure 1.
showa the southward decremge in the twumbers of breeding land birds on the Florida penlnsula. Points

of interest that emerge from this cbmpariann.are: 1)} Wumbers of breeding passerines decraamse gteadily
southward. States located mostly or entirely within the southeastern coastal plain (Florida,Louisiana)
have about two-thirds se many breeding passerines as smaller aress in the Northeast, Southeastern
states that extend into pledmont and mountain aveas (Alabama, Georgla) show less disparity with 20 to

25 percent fewer breeding passerines than occur in areass of comparable pize farther north, 2) Tha
southward decrease in vumber of breeding passerines continues in rhe Florida peninaule, where southern
Florida hags only &) percent of the total known to breed in the state. 3) Degpite its featureless
terrain and geological youth, southearn Florida has about the same number of breeding passeripnes (but a
somewhat different sulte of species) as the topographically and ecologically much more diverse and

{in part} geclogically ancient islands of the western Creater Antilles. 4} Curiously, the number of
breeding non-passerine lsnd birds is remarkably constant mcroms & wide latitudinal belt of eastern Worth
America. Of the areas compared, {ubs, depauperate in breeding passerines, has the largeat number of
breeding non-passerine land birds.
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Characteristics of the Southern Florida Land Avifsuns

The most intriguing points about the land birds of southern Florida are the limited number of
breeding spacier in . Teglon of comsidersble size aud ecologleal diveraity, and the faet that most
of tha rresding lund biras are wideapread North Awmerfean forms, slthough the vegetation (at least in the
Veve mud along the mainland cozst) is prodemlnantly West Indian.

Avefounal Impoverishren? - As noted (Talle 3) the southeastern coastal plain, and Florida in particular,
has 8 diminished fauna of breeding land birds, especially passerines. Of the land birds breeding in
nreth ¥lorida nearly one-third do not range inte southers Flerida. 1In most cases, the southern breeding
lumits of Flerida land birds sbsent as breseders in southern Florida show mo clear relation to physio-
graphic or ecological featuvrea. Habitat simllar to that they oceupy at their Florida range limit
comnottly extends imuch tavther south it the peninsvla,

The same chavacteristic, breeding vange )imlts that are not readily sxplained by ecological
conditions, is evident within southarn Flerids, where over 60 percent of the breeding land birdz (20
of 3} non-pazgerines and 25 of 36 pugserioes, see Table 2} do not occur in all of the apparently
syitzhle nabltat. As we discuss later, several species may have colondzed soutrhern Florida rather
Tecenrly amd may evointually extend their ranges to more obvious ecelogical limies. Pelow we note the
mwilty jocations within southern Florlda where land bisds reach breeding raunge limics,

#ig dyprese -~ Land birds that spparantly Teach thelr southern breeding llmits in the cypreas swamnps of
Ceilier and northern Monroe counties are the Ruhy-~throated Fummingbird, Tufted Titmoume, Blue-gray Gnat-
catchar, Red-eyed Vireo, Prothonotary Warbler, and Parula Warhler, Most are known from few definite
breeding records, but the ares is poorly studied and all species, possibly exeept the Prothomotary
Variler, seem fo ba predent regularly in the breeding sgeason. The Tufted Titmeuse may have a still more
sodtherly (reliec?) populstion 1o the southweat cosst mangrove swamps, where Edscorn has reported summer
ohaervations (Ogden, 1967, 1970a). Although these species reach the approximate southern extent of
cvpress ewamps in southwest Florida, none ls koown to hreed in the similar cypress belt that extends
inute <outhern Florlda aleng the eastern edge of the Evergladas.

Miami Rock Ridge Lplands - About 18 birds originally reached southern nesting limits in the upland armas
of sourheastern Florida, oemely the Red-tailed Hawk, Shore-tafiled Hawk, American Kestrel, Bobwhita,
Turkey, Meurning Bove (continental pepulation), Red-headed, Downy, Hairy,and Red-cockaded woodpeckers,
Furple Martin, Blue Jay, Brown-headed Muthetch, Eastern Bluebird, Loggerhead Shrike, Pine Warbler, Sum-
me-r Tanager, and Rufous-sided Towhee, Most are pine foreat blrds, but the list includes several Forast-
edge species on? uf which (the Towhee) may also have sparse bresding populations in the scuthwest coast
mangroves {J. B. Edscorn, pers. comm,). Again, although the pine forest birda occur (or once did) south
to the limit of pine on the mainland, none iz konown to have nested in pinelands of the Lower Florida
I'tys where the total area of habitat (25 to 40 square kilometers of pilne) seems adequate to sccommodats
populations of any of the missing specles.

Southarn Mainlard - Kine gpecies, the Black Vulture, Screech Owl, Great Horned Owl, Barred Owl, Eastern
Kingbird, Common Crow, Common Yellowthroat, Eaatarn Meadowlark, and Boat-tailed Crackle apparently breed
gsouth to the limit of suitsble hablitat on the southern mainland and not in the Florida Keys, but this
diviglon in lass clear. The three owls way yet be found breeding in tha Keysa; the Common Crow ranges
far south in Florida Bay, chilefly as a predator around water bird tookeries, but it seldem visits the
Keys proper and probably doaesn't nest) and, potential habitat for Common Yellowthroata is limited 4n
the Kays, We doubt veports of Boat-talled Grackles from the Keys, because no recent observer has

found the species and bacauaes Howell's comments (1932: 432) eeem to be based entirely upon observations
Wy Bartach (1514, =t seq.) who frequently reported Boat-tailed Grackles, but never Common Grackles,
which in fact are abuadant thara.

Upper Florida Keys - Finally, about eight land birds nast in the northarn and central Florida Keys
(mainly the larger islands near the mainland), but nat farthet south. They are the Swallow-tallad
Kite, Burrowing Owl,Chuck-will's-widow, Common Nighthawk (continental pepulatiom}, Common Flicker,
Pilaatad Woodpacker, Carolina Wren, and Brown Thrasher. Several ars nawly ssteblished as breeders,
doubtless reaponding to recent habitat changes in the Keys.

The southern Floridé region not only has a limited land avifauna but individual hebitats also
tetid to have few breeding species and low population density (see later diecussion). The avifauna im
alun oddly conatituted In thet it lacks many distinctivae types of land hirds, The present generally
disrributed native land avifauna has no small hawks { doaipiter, Faloe ), swifts, huominghirdm, small
or mid-sized flycatcheras ( Empidonee, Contopus ), swallowa (othar than the semi-domesticated Purple
Martin), a singla titmousa, no large thrushes, no orioles, and practlcally no small finches, With the
axcaption of titmice, & gtoup that doas not cccur in the West Indies, land avifaunsse both in the naar
West Tndiesa and farcher north in the southeastern United States have one to sevaral bhresding species in
esch of the above groups. Southern Flerida is unigque in lacking representatives of wany groups that
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are prominent in regional land avifaunas throughout most of North America and Weat Indies. Mosat of the
proups mentipned have speclal feeding adaptations and in thelr absence the available resources would
geem to be under-expleited, The southern Florida avifguna ig therefore unbalanced (MacArthur end Wilson
1967: 177) and presumably subject ko invasion,

Origin of the Avifauna - In one of the earliest comments on scuthern Florida natural history, De
Pourtales (1B877: 138} clearly stated an esgential binlogleal characteristic of the region:

"We have hera a curiocur ezample...ol land of comparatively recent origin
whieh has received its flora and fauna from two different and very distinct
sourees, the West Indies and the North American continent, and, as it aeems,
the flora chiefly from the former, the fauna mostly from the latter.”

De Pourtalea' perceptive observation holds true cven For the land hirds of the patt of Florida
closest to the Weat Indies, Northern birds account for 64 of the 73 breeding land birds of southern
Florida, an overvhelming 88 percent of the avifauns., Ouly seven land birds (Table 2) are exclusively
of West Indian origirn, and the two remaining speciea, Mourning Dove and Common Nighthawk, apparently
have invaded southern Florida from both directions.

Extensive evidence, in addition to their dominance in the present avifauma, suggeste that tho
land birds of northern origin have s long history in Florida. The northern element in the Florida
avifauna is highly endemic at the subspeciea level which argues 1n faver of s considerable period of
tesidence, In all, about 40 petrcent of the breeding land birds of southern Florida, 11 non-passerines
and 18 passerines, are subspecies that are elther limited te Florida or probably developad there
(A.0.U., 1957). A mumber of the Florida subspecies (such as the Everglade Kite, Scrub Jay, Prairie
Warbler, end Grasghepper Sparrow) are seperated geographlcally from their nearest relatives as also
are such specles as the White-tailed Kite, Short-talled Hawk, Caracara, and Burrowing Owl, local
subspecies of which are not limited to Florlda. Nearest related populations of several of the dig-
junct Flotrida forme now occur in the asouthweatern United States and Mexico.

Perhaps even stronger evidence of the long predominance of the continentsl element in Plerida is
found in the fact that about 35 species of land birds have apparently colonized the West Indies from
Florids or elsewhere in goutheastern North America, For several species, more than one colonization
of the West Indies evidently occurred. A rough tally of the northern continental element mostly in
the Bahamas and Cyuba shows three instances in which the same subsperies occurs 1in the West ¥ndies
and on the adjacent continent, at least 17 Instances in which rhe West Indian forms are subepecifically
distinet, at least 12 inatances of West Indian forms regarded ag distinct species, and several cases
of Weat Indian forms sometimes considered to he distinct genera. The varying degreez of differentiation
of northern ecomtinental land birds, sowé of which are now widespreasd in the West Indies, suggest that
the invasions have occurred over a long period of time. We note the suggestion (Yang and Selander,
1968: 138) thet the Common Grackle probahly derived from the Pleistocene isolation in Florida of a
population of the Greater Antlllean Grackle, but we see no resgon why the latter gpecies may not in-
stead have orlginated as a result of an Invasion from Florida ( af., Bond, 1948: 221).

The spread of breeding land birds in the opposite direction, from the near West Imdies to Florida,
iz a tale meon told, All nime zpecies (Table 2) are obvious recent immigrants. No geographical
differentiation has been detected in the Florida populations of West Indian land birds and several
specles are thought to have colonized southern Florida within recent decadas. The known land avifsuns
of Florida and the Southeast, recent and fogsll, includes mothing that could be called an "old Antillean"
element, In the cases where the pattern of &ubspecies distribution in the near West Indies permits a
declsion, 1t is clear that Florida's West Indian Mourning Doves originated in Cuba, while the Commen
Nighthawks (Paulson, 1966: 14) and possibly the Gray Kingbirds (Brodkorh, 1950) are Behaman.

Pleistocene Conditions and the Southern Florlda Avifguna

In the preceding section we outlimed salient characteristice of the present bird famna of southern
Florida. With these characteristics in mind, we consider here events of the Florida Plelstocene thatr
probably played a major determining role. We place particular emphasls vn the rize and fall of late
Plelstocene =eas over southern Florides that brought drastic changes in the land areg as well as major
shifts of vegetation which together determined the nature and extent of habitats available to laend birds.

Geologionl Bgckground - The Pleiatocene was marked by five major ice advances accompanied by lower sea
level and four interglecials with higher sea level (Cooke, 1945; Parker and Cooke, 19%44), TDuring
glacial periods ¥leride was a refuge for bird populations forced mouth by 1ce, and the greatly expanded
land areas of Florida and the West Indies (especlally the Bahemag) presumably favored exchange of bird
species across the narrow ocesn gap between the two regions. The interglacials are of intereat here
mainly because each invading sea left 1slands where atranded populationa of birds may have differentiated
in isolation,

Earlier interglacial seas eliminated southern Florida as bird habitat, except perhaps as a feeding
ared for offshore and pelagic water birds. Development of the present avifauna undoubtedly hegan as
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g00n @8 there was an apprecisble area of continuously emerged land. When this may have been depends
crltleally upon disputed detsils of the later Plefstocene sequence (ses Brooks, 1974). It seems likely
that sultable areas firat bhecame avallable as the last interglacial sea receded, but lslands in southern
Florida wry heve eecaped that submergence.

Foosil Fecowd - The only reports of fossil birds that we know of from southern Florida (Bird, 1933;
Hirschfeld, 1968) identified bones of six speciea, all of which still occur in the area, from sinkheles
af no great age in tropical hammocks near Homestead, Study of older deposits, meatly in the north-
central peninsula by Pierce Brodkorb and his associates, has revealed a rich Pleistocene avifauna.
Brodkorb's monumental "Catalogue of Fossil Birds" (1963a, 1964,1967,1971), now complete except for passer—
ines, gives Pleistocene records for: 96 specics that have also cccurred in Flotida during historical
time, ahout 43 percent of the known recent avifauna in the groups cevered; 6 specles atill living but not
kuown historicatly from Ilorida; and, about 20 palecapecies not known as living birds. In addition, at
least 24 living speciem (all historically Tloridian) and at least five palepspecies of passerines ate
knowr From the Florida Pleistocene (Wetmore, 1956: 90-102; Brodkort, 1957,1959; Tigon, 1965). Bumbers of
species are certain to change as additional fossll birds are identified (Brewer, 1269) and as material is
restudied (Oleom, 1974 a,b), but Florida clearly supported one of the most diverse of known Fleistocene
avifautas. The avifauna retained several bizarre types until quite lete in the Pleistocene including a
peculiar stork (Wetmore, 1956;Brodkorb, 19638}, & large condor (Wetmore, 1956; Brodkorb,1964), and a
gimnt flightless bird "larger than the African oetwich” of a fossil group otherwise known only from
gouthern Socuth America (Brodkorb, 1963b). DPlelstocene fossil bilrds from the mear West Indies are lees
tmmerous and are difficult to date, because most are from cave depesits, but they include an unusually
high proportion of extinct species, notably large raptors such as eagles and gilant barn owla (Wetmore,
1937; Brodkorb, 1955).

Perhaps the main conclugion that can be drawn from rhe record of fossil birds is that Florida's
Pleistocene avifesuna seems tuch Iike 1ts present avifauna. It differed inm having several extreme
odditles; a few now-extinct species of decidedly troplcal, particularly Mexican, affinities; and, a
few northern birds such as the Ruffed Grouse (Broadkorb, 1964), Great Auk (Hay, 1902; Brodkorb, 1960},
gnd Common Murre (Brodkozb, 1960)., Repreaentatives of the neotropical and northern groups occur togeth-
er in some deposits of Illinofan age (Brodkorb, 1957, 195%) and are sald to be “interglacial zelicts"
and "glacial indieaters", respectively. Based on the fosail birds and other evidence Brodkorb (1857: 138)
surmised "that the climate in northern Florida during the Illinocian glacial stage was at least as cool
as that of virginla teoday." Records of the Great Auk snd Commen Murre are from east cozet archeoleogical
pites with reported radiocarbon dates of about 3000 years EB,FP., and about 1000 years B.F., leading
Brodiorh (1960: 342) to suggesnt that these occurrences may indicate "two perioda of cool elimate in
Flerida prehistory.” The Pleistocene fossil record has no clear evidence of interchange of birds
between Florida and the near West Indieg, No distinetively West Indian bird 12 known from the well-
gtudied Florlda Plelstocene, and collections from New Providence, Bahamae, thought to be early Wiscon-
ain showed more relationship to Cuba and less to Florida than does the present Bahaman avifauna (Brod-
korb, 1953).

larte Pletatocene Polesesology - The plant ecologist in southern Flerida can observe many plant successiong
that involve tens of years, occaslonal relict distributions that indicate trends of change over a few
hundred vears (Alexander, 1953), and peat cores that show predominant local vegetatlion over perlods of
several thousand years. No direct evidence exiszts of the nature of southern Florida land vegetstion
longer agoe than about 53000 vears. Perhaps becauwse of this, it seeme te be generally assumed that a
pattern of vegetation somewhat like that of the present persisted throughout the most recent cyecle of
sea level chanpge. Because very slight differences in elevation often determine plant ecomminities in
gouthern Florida, it seems to us that sea level changes of the magnitude indicated in the geologlcal
literature undoubtedly resulted in continuing changes In the pattern of vegetation, and that during the
low gea stage of late Wisconsin time the plant cover of southern Floride must have differed greatly from
that seen today.

Recesgion of the last Interglacial sea presumably was attended by a southwerd shift of cosstal and
Inland vegetation belts (see Emery &t af,, 1967; 1305) comparable to the northward shift that lgler
(1952) suggested as the controlling condition of present physiographic succesgion in southern Florida.
It seems certain that any present inland rite rupported A succession of plant cover types as 1ts con-—
ditlon changed from salinme to brackish to freghwater and its position from shorelime to near-shore to
inland during withdrawal of the last interglaciml sea, Bird life characteristic of these habitats
doubtless moved as the vegetation moved. The last submergence apparently resched either the 5-5.5 m
(Brooks, 1974) or the 7.5-9 m contour (Cooke, 1943). If the former 1g correct the Miaml Rock Ridge,
Florida Keys and other high spots may have persisted as islands through the interglacisl, If the
latter is correct these areas would have hecome accesslible to colonization by a Caribbean drift flora
ar the sea withdrew to about 5m above current gea level (ASL) while the present Everglades was still a
ghallow estuary to the north and west {see Parker and Cooke, 1944: 47). At #bout 1.5 @ ASL the mainland
1slands would have had a breoad northward land commection, By 35,000 years ago, eea level had withdrawm
to about its present locatienm ( Milliman and Emery, 1968) and the vegetation pattern probably closely
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regembled that of teday since the palecbotanical record Ifncludes no Indication of the ccourrence of
plant communnities or even conspicucua plants not found in the region today. The sea continued to fall
for an additicnal 20,000 years to a low 130 meters below present sea laval about 16,000 years ago (M111-
iman and Emery, 1968), and then began to rise, rapldly at first and then more gradually (Schall, et ai,
1969), returning mouthern Florida to its present landform and plant cover. Our maln econcern here 1s to
conglder the likely condition of the region as bird hehitat during the more advanced stages of gea with-
drawal, and perhaps the central question 1s, Did the LEvergleadez exist at that time?

The few authors who have considerad Iste Flelstocene paleogengraphy of souchern Florida tend to
suggest that lakes and warshes have occupied the Everglades continually since soon after the gea receded
(Parker and Cooke, 1944: 49; Davis, 1943; 244-248; Parker and Hoy, 1943: 43), but we see little reasen
to believe that the present Everglades has existed for tmich lenger than is indicated by ite oldest peat
deposits (see Robertson, 1955: 335-341, for detailed argument}. Given the Increase of effective land
elevatien, aclution and subterranean drainage must have eliminated any Everglades-like marshes relative-
ly soon after the sea fell below the present shoreline. We suggest that for an extended perlod {15,000
yeara?) during the low sea level of late Wisconsin time at least Fhe southern Everglades and ¥lorida
Bay were & limestone wpland brosdly cemtinuous with the Florida Keys and occupied by upland vegetation.
How much the plant cover differed in deteil from the present upland vegetation of southern Florida
depends mainly upon how much cooler glacial period climate may have been that far south. We wonld sus-
pecit, howevar, that the principal upland vegetation types and ecologleal processes ( #,g9., natural fire)
were eggentially aas known teday,

If the shove speculations approximaste the truth, the habitat available fo lagnd birds was much great-
er during late Wisconsin time and the habitat of the birds of interior wetlands was much reduced.

Recent Breeding Range Changes by Peningular Florids Birds

We summarize here (Table 4) the evidence of change in the breeding range limits of 44 populations
in peninsular Flerida, distingulshing those that seem primarily the result of man's Impact from those
noL obvlously so. We exclude species that have increased (Glossy Ibis) or decreased (Wood Stork, Lver-
glade Kite, Bald Eagle, Snowy Tlover, Hairy Woodpecker, and many others) markedly in Flerida without
notable change of range limits, We alao exclude most of the northern land birds that reach range limits
in the Big Cypress, although occurrance there of several gpecies 15 a considerable extension. of the
breeding ranges previously recognized ( Howell, 1932; Sprunt, 1954). The symmer bird 1ife of the Big
Cypress ig still rather poorly known and we sugpect that these species are not new arrivals in the area.

Most of the informatiom on range changes has accumulated since publication of the most recent
sumary of Florida ornithology (Sprunt, 1954}, and we cannot within reasonable space credit the source
of each datum that contributes to overall knowledge of the subject, Much of the racord derives from
fleld work by Henry M. Stevenson and his associntes as briefly noted in more than 50 seasonal summaries
of bird occurrence in Florida that Dr, Stevenson has edited in Ameriogn Birde from 1853 to data.

The 44 populations include % water birds and 35 land birds; 29 instances of range extension and 15
vf range loss. The range changes by water birds have no characteristica of apecial mote, Excapt for
the Gattle Egret and Fulvous Trae Duck, both notorious long-diatance colonizers, the renge extensions are
telativaly minor and human predation almest certainly caused the range losees by four specles. Range
changes by land birds, however, show interesting differences in the pattern of recent change between West
Indian and continental speciles. ‘

Ten of the 11 land birds that have lost an appreciable amount of breeding range in peninsular
Florida are continentsl specilas the vange limits of which have shifted porthward, end, for eight of
these, habitat destruction of other human dirturbance appests Inadequate to account for the range losses,
Concerning specles that have disappearsd frowm southeastern Florida it should be noted that most elther
were gone prior to the wholesale removal of native upland vegetation In recent decades, oy inhabited
areas that have not been greatly diaturbed. Of the 15 range extensions by continental land birds, south-
ward advances by six specles seem unlikely to be the resulf of man's modificarion of habitat. But, the
more Notable recent range extensions in Florida by continental apeciles (such ag those of the Burrowing
Qwl, Brawn-headed Cowbird, Blue Grosbeak, and Indigo Bunting) almost certainly represent exploitation of
new habitat created by man, As Rohwer and Woolfenden (1969} have suggested, the gradual southward spread
of other continental species In the peninsula way indicate that they are adapting to the present climate.

In contrast, the Zenaida Dove 1z the only land bird of West Indian origln that may have leat range.
All other West Indian land birds known to breed in TFlerida have extended or consvlidated thelr ranges
in recent years., Three land birds, the Yellow Warbler and stubspécies of the Mourning Dove and Common
Nighthawk apparently have colonized southern Florids from rhe West Indies in recent decadeg, and three
additional species (Smooth-billed Ani, Gray Kingbird, Black-whiskered Vireo) have extendad their breeding
ranges wall beyond the limits of typleally West Indian habitars. Although originally darived from the
continent, the Prairie Warbler (also extending its renge nhorthward) may reasonably be associated with the
West Indian element In this context, because 1t is an endemic Florida subspecles that inhabits a tropical
vagetation type.

The recent spread of aeveral West Indian birds foto and within gouthern Florida suggests that addi-
tiomal specles may become estsblished. If ac, the new colonlzers seem most likely to be found among
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the 21 West Indian species that have already reached southern Florida by their own wing power (Table 5).
e omit the Least Grebe, American Kestrel (Cuban subspecies), Jacana, Blue-headed Quail-Dove, Black
Swift, Cubsn Bullfinch (see Stimsan, 1961), and Melodious {®Cuban) Grassquit {see Auastim, 1963}, because
avidence of their natural occurrence in Florida seems inadequate. We list the Sealy-naped Pigmon and
Tawny-shouldered Blackbird, although we suspect that the Florida records may be based on escapes, and
also list the Zenaida Dove now only a capual visitor.

Because so many exotic birda are imported inte southern Florida (Ovre, 1973), ohe must weigh ecare-
fully the possihility that suppesed West Indian caguals are in fact escaped cage birds. The record ii-
gelf (Table 5), partlicularly the definite seasonal pattern of occurrence of acme species suggests naturel
dispersal. Also, if, as we guspect, most West Indlan birds that reach mouthern Florida originate in
the Bahamas rather than Cuba, the fact that the Bahamas bave long-standing and woll-enforced contreols on
the export of native birds (A. Sprunt, IV, pers. comm.) 1s significant. Recent sumtaries (Benks and Clapp
1972; clapp and Banks, 1973) show mo birds imported to the United States from the Bahsmas, and, indeed,
no imports of any species 1isted in Table 3 except White=cheeked Pinteil and Basanaquita from South
Amarice. The summaries of course also show no recent imports from Cuba. DBut, Cuban proclivities for
caging wild songbirds are well-knewn (Barbour, 1943), and many such birds no doubt accompanied the mass
migrations of Cubans to southern Florida in the later 1800's and more racently.

Tt is = minor axlom of avian geography that in the simplified milieu of izlands, birds tend to lose
traits (for extreme example, flight) that they need to compete in more complex acological situations

found on larger land mssses. Thus the view that birde evolved con islands are unable, or seldom able, to
invade contlments, Bond (1934, 1948, 1963) has maintained conaistently that this applies in the case of
Weat Indian birds in relation to North and South America and substantlal evidence from present distribu-
tions (such as the West Indian land birds that occur along the Caribbean island fringe of Cemtral America,
hut not on the adjacent continent) supporta his argument. Bond atated (1948: 2213 "...it is unlikely
that a genus pecullar to these islands covld Invade any contimental area." We speculate above (sea

also Psulson, 1966: 13-14) that several such genera are potential invaders of Florida, We suggest that
the suppomed ecompetitive inferiority of island birds is irrelevant In southern Floride where the present
breeding land gvifauna 1s depauperate. Indeed, the only West Indian forme that would encounter cloge
ecological competitors in seuthern Florida are those of relatively reeent continental origin that may
originally have colonized the near West Indies from Florida.

We think that the Masked Dueck, a hummingbird, Bzahama and Cave swallows, Rananaquit, Stripe-headed
Tanager, and Black-faced Grassquit are the plek of the list of potentilal colonizers. It appears that all
would find unewxploited ecolegical opportunities in southern Florida and that all now reach Flopida
frequently enough to have a change of establisghing viable breeding populationzs. Some posgsibllity may alse
exietr that climatically preadapted West Indlan subspecies, such az Pine Warhlera from theé Bahamas or
American Kestrels from Cuba, might reinmvade the continent in the now virtually birdless pineland of the
Lower Florida Keys. Rapid obliteratlen of this pine foreat by land developers, however,may soon negete
the latter speculation. For the species named earlier, it ign't likely that suitable habitat will dis-
appear from southern Florida.

Sugpested Explanation of the Present Avifauns

To this point, we have reviewed the composition and principal characteristics of the southern
Florida avifauna, noted geological events that may have influenced its development, and discussed vecent
range changes and the opecurrence of West Indian birds that way he potential colonists of southern Florida.
These data suggest & possible explanation of the existing avifauma and perhaps alleow prediction of its
future course.

Water Birds — Coastal and estuarine specles require litrle comment. They are basically tropical, bur
nearly all species mow have extensive ranges both north and south of southarn Florida, Auple habitat
doubtless persisted in or near Florida threough all the ups and dovns of sea level during the Pleistocena.
Few recent breeding range changes of note are evident among spacies of thls group and little evidence
exists that Florida was the theater of much of their evolution. Diffprentiation of coastal-estuarine
water birde in Florida seems limited to several subspecies of the Clappar Rall, probably the white morph
pf the Creat Blue Heron and, less probably, the white morph ¢f the Reddish Egret.

At first glanee, 1t appears that the expansive Everglades should support a more diverse water bird
fauna than i1t does, As noted, Cuba has more species in a smaller area of interilor wetlands,but this may
result mestly from the fact that Cuba is older and well-placed te raceive immigrant marsh and quiet water
birds from both Florida and Centrel America. Twe possible factors,one historical and one ecological,may
contribute to the scarclity of breeding water birds In southern Florida's interier wetlands. As we argued
earlier, the Fverglades In i1tz pre=ment incarnation probably is a recent feature. Evidence from sedimenta
suggeata that mini-Everglades existed in Florida Bay end other coastal lagoona at an aarlier stage of the
Holocene ses rise (Hoffmelster,1974), but even such transient interior wetlands as these were relatlvely
recent and southern Florida may have been entirely witheut an Everglades for an extended peried of late
Wisconsin time. Secomdly, most present interior wetlanda are (or were naturaslly) seasonal marshes and it
may be that the productivity of such habitats s cxploited mest effieiently by meblle populations of wading
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blrde, most species of which are algo,and perhaps primesrily, estuarine. This may help account both for
the abundance of wading birds in southern Florida and for the rather few species that are primarily
associated with the interior wetlands. These arguments are less satisfactory for Florida at large, where
the eeological diversity of interlor wetlands is greater,but bird gpecles diversity remailns low. Although
a large proportlon of the present water bird species of Interior wetlands are konown from the Florida

Pleistocene, the foesil record dees not suggest that Florida then had a mich more diverse fauna of thesa
sorte of water birdg,

Land Birdes - The main queation that emerged from previous discussion 1s, Why does southern Florida have
so few species of breeding land birds? BSeveral authors (Simpsen, 1964; MacArthur and Wilson, 1967)

have suggested that peningulas have fower spacies than adjacent mainland because the narrowed land
commection reduces beth the likelihood of initisl invasion and the possibllity for replacement of pop—
ulations extirpated on the smaller peninsular land mass. We see two reasens, however, to doubt that
Florida's present landform 1= a sufficient explanation of Florida's Few bteeding land bird species. First,
with the late Wisconsin sea 130 m below present sea level, land connaetion to the contineut, and the
pettinsuls itself, was voughly three times wider than it is now, Initial invasions by continental
species should have been little retarded and ahould have resulted in a widespread continental fauna, at
leagt of upland forme, on the greatly expanded late Wisconsin land mass of Florida. Second, the de-
pauperate and unsatyrated pouthern Florida avifavna is merely the extreme case of the general avifaunal
impoverisghment of lowland southeastern Notrth Americs (Rebertgem, 1955: Rohwer and Woolfenden, 1969; Cook,
1969; Tramer, 1974}. BSuch a "peninsular effect" could scarcely apply to the entirs coastal plain,

We sugpgest that recent breeding range changes involving retreat of continental speciea and advance
of West Indlan species in Florida may provide a clue to the avifaunal impoverishment of the Southeast.
Ornithelogists in weatern Europe and northesstern North America began to realize mearly a century ago
that porthward extension of the breeding ranges of many birds was related to climatic amelioration in
formerly glaclzted areas. It may be less’ gererally appreciated that Tange changes similarly determined
by warming climate might oceur in regions remote from glaciers. The pattern of recent range change by
bitde in Florida (especilally those not obviously influenced by man) suggests to us that a climstic trend
that favors West Indian forms and digadvantages continental forms may be the contrelling fector,

The striking lack of diversity of the southern Fleorida bresding land svifsuna seems understandable
only by reference to the changes of land area, vepsetation and climate from late Wisconsin time to the
present. In our view, sputhern Flerida {and, to a diminishing degree northward, the entire Southeast)
exlsts today as a sort of avifaynal vacwum, the hiatus between a continental land avifauns withdrawing
hefore an unfayorable climatlc trend and a West Indian land avifauna delayed in reaching vacant and
gultable habitat by a sea barrler and perhaps also by intrimsic qualities that make l1sland birds poor
colonizers of mainland areas. Cook (1969: 71} advanced a similat argument, without specific reference
to Florida, in suggesting that the successive glacilal periods tended to eliminate the subtropical fauns
of the Southeast, because these forms had no contiguops lapnd szea for refuge to the south, and that
subrropical elements re-invaded dyring the warmer interglaclals. The southern Florida avifsuns may mow be
in the early stages of such an Interglacial invasion.

Other possible explanations of the southern Florida land avifauna sppesr untenable. Exclusion by
interspecific competition I8 not convincing as a gemeral argument. Only twe pairs of possible close
competitors occur within southern Florida. The tropical Gray Kingbird perhaps replaces the continental
Eastern ¥inghird on the Florida Keys and the two tend to be ecologiezlly segregatad on the mainland, the
former species coastal and the latter inland, but they do co-exist locally. Ranges of the closely related
Black-whigkered and Red-eyed vireoe apparently are not in broad comtact at present, but may become mo
if northward and Inland spread of the Black-whiskered Vireo continuea, In these twe cases, the presence
of a potentially competing centinental species has not prevented the establighment and spread of a West
Indian invader. MaecArthur'as (1972; 137) generslization thet the southern edges of specles’ ranges
are often limited by competiticn does not hold in the case of southern Florida. Diffuse competition can

gearcely apply to Flarida, becausewlthin hebitat species diversity and population density (see beyond)
are aleo much reduced.

Another conceivable view is that southern Florida has a limited land gvifauna simply because many
birds haven't yat had time to reach the regfon, This argument fails completely for species that dig-
persed south from the Rorth American continent. Latid habitats began to appear in southern Flordda at
laast as early as the onsat of the last glacial period, Thus the region has heen available to hirds four
or five times longer than the glaciated regione of eastern North America that now support land avifaunas
much more diverse than that of southern Florlda. Evidence menticnmed earlier also sugpeasts that many
continental land bilrds have a long history In the reglon. The guestion of sufficient time for invasion
may, on the other hand, have scme validicy in the casze of West Indlan latd birds.

Somewhat &5 with the time factor, geographical barriers have doubtless been of little importance to
the dispersal from the north but of significance to invasion from the south. ‘The Everglades is the only
physlographic feature that might be regarded as & barrler to the dispersal of contimental speciea. At
present it is m considerable impedance to some birds of wpland habitsts, but we believe it iz much too
recent to have figured importantly in the history of the land avifauna. Consldering digpersal of birds
from the south, the narrow ocean gap .that separates southern Florida from the near West Indles must have
delayed notthward disparsal by West Indlan land birds and perhaps it is an impassable limit for some
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gpecles. Many authors have suggested. .that hurricanes play a significant role in the dispersal of birds
acroge oceanle barriers, but the fact that so few West Indian land birds have geolonized typleally West
Indian habitata 1n asouthern Florfda arguesg strongly thet murrlecanes have net been effectiva.

Having eliminated competition, time and accessibility as 1likely general explanaticns of the absence
of land birds that reach limits north of southern Florida, we conclude that the reglonal emviromment
is uneultable, or no longer suitable, for these specles. The evidence from recent range changes seems
to show that the envirommentsl inadequacies involve both climate and habitat. Breeding ranges of =some
continentel species have receded In the absence of obvious or sufficlent habitat change. These‘inatances
may represent the effects of postglaclal warming and perhaps they are the eclosing eplsodes of a pattarn
thet was more prevalent & few thousand years age. HNorthward range extention by several West Indiam
land birds may illustrata the other side of the same phonomenon. Although we queation Tramer's thought
{1974: 128) that lack of habitat diveraity may explain the law avifaunal diversity of the Southeast, the
gouthward spread of some continental land birds in Florlda in the wake of habltat modificetion indicares
that habitat previously was limiting for these species.

Fvidence to support the ideas advanced here might ecome from the withdrawal of additlonmal northern
specias or the establishment of breading populationa in southern Florida by additional West Indian
species. In an undisturbed situation, we would predict continuation of the trerds evident from recent
natural range changes. Usnhappily, this experiment in biogeography is unlikely to run its course.
Becaunse of massive emvironmental change by man, particularly the almest certain establighment of a diverse
exotic avifauna (Owre, 1973), it probably will never be known to what extent Nature indeed abhorred the
avifaunal vacuum 1t develeoped in southern Florida.

ECOLOGICAY, CONSIDERATIONS
Quantitative Data on Southern Florida Birds

Present knowledge of the size of bird populations in mouthern Florida variles from accurate, long-
term records of the population changes of aeveral rare species to extremely limited information on the
total abundance of birds in particular habitats aod the trend of numbers of most speciles. In viéw of
the on—going major environmental changea in scouthern Florida, ornithologlcal researeh 1s obviously
challenged to obtain much more, and much more precige, guantitative dats on bird populations.

Fopulations of Breeding Land Birds - Table 6 summarizes all the studies we lknow of from peninsular
Florida and the near West Indies that messured totsl mumbers of land birds breeding in & given area.
Censuses 1=-10 in Table 6 covered areas that nominally are pine foreses of various typesa, censuses 11-
16 covered broad-leaved forests, cemsuses 17-21 covered natural foreat-edge situations, and censuses
22-26 covered seversl kinds of man—made habitat. We deleted nesting watér birds from censuses 11, 12,
15, and 20 and changed totels accordipgly, but the numbay of braeeding pairs ilnvelvad was trivial excapt
in the case of census 20, Consldering the meager list of 2§ breeding-bird cemsuses, it it plein thet
the data are inadequate for all habitats and nil for several major typea of habitat,

All studiles used the territory-mapping method in which & messured arees gridded with markers is
surveyed repeatedly durlng the breeding season and any evidence of nesting (such as singing males, nesta,
or dependent young) 1s plotted on field maps, Various suthors have digcussed this census technique and
its shorteomings (Williams, 1936, 1947; Kendeigh, 1944; Aldrich, 1947; Pough, 1947). It 1s best-suited
to measure numbers of the smaller, geasonally monogamous blrds that engage Iin consplcuous territorial
behavior. It 1s less adequate or altogether ineffective for measuring numbers In wide-ranging specles,
colonial species and species that depart markedly from monogamous mating systems.

Only brief discusslon of the quantitative data is possible here. Tt seems avident from the descrip-
tione of habltat and the speclas of birds that several pine forest and broad-lesved forest areas are ’
more appropriately considered forest-edge, and we have treated them so {(other than censuses 3, 5, 7-10,
13=-16) in the comments that follow. Censuses 1-2 and 4-6 covered areas whare pines were small or widaly
acattered and broad-leaved shrubs made up much of the vegetation; several areas also adioinad or ineludaed
broad-leaved forest. It 1s notable that mature sand pine gerub, census 3, lacked most characteristie
plne forest specles. Broad-leaved forests of censuses 11 and 12 included many ahrubby openings.

Pine forest censuses from mainland southern Florida show a breeding avifauna of about 15 species and
an averape population density of 45 breeding males per 40 hectesres, These results are aimilar to the
average population density found in pine flatwoeds areas of southeastern Georgim, 42 breeding males per
40 hectarea {(Aldrich end Burleigh, 1946; Fleetwood, 1%47a, b, 1948), but community diversity, about 22
breeding =species, wag somewhat greater In the Georgla areas. The pinelands of the Lower Florida Keys
support an exctremely low breeding population that Iinecludee no typical pine forest birds. On the basls
of one census, pine forest on Great Abaco, Bahames, has a breeding population that is less diverse than
that of malnland gouthern Flerida, but more than twice as denge, . :

Nine censuses of areas in mainland peninsular Florida that we conalder feresk-edge habitats show an
average density of about 110 breeding males par 40 hectares. Florida Keya areas have lower populations
and fewer species. Vegetation of forest-edge mress, including those lumped here under that categery, dia
a0 diverse that close comparison with bird populatione of forest-edge habitats elsewhere is unrewarding.
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Inzpection of data from roughly comparable areas north of Florida in the esstern United States (dmsrican
Birds) suggesta that bird populations of forest-adge habitats in Florlda are sbout ome-thipd less
dense and perhaps no more than half as diverge.

The thyee avallable censuses of broad-leaved forests on the Florida mainland, all from the work
of Woolfenden, 2% a@l., in the Tampa area, have an average population density of 144 breeding males per
40 hectares and an average diversity of 16 breeding species. Breeding population denzity in one census
from the Florida Keys 1s an order of magnitude lowar. Comparison of the Tampa data with those from other
broad-leaved forests of tha southeastern United States (Woolfenden and Rohwer, 196%9; Rohwer and Woolfenden,
1969) showed deecldely lower bird population density and aspecies diversity in Florida. EKendeigh (1944)
stated that population densitles of 200 to 300 breeding males per 40 hectares and a breeding gvifsuna
of about 30 species wgg - typlcal of the deciduous forests of eastern North America,

To summarize, the diversity of breeding land birda im lower in mainland Florida than it is in
comparable habltate elsewhere in eastern North America and ig much reduced in all habitats of the Florida
Keys. Gpecies diversity in forest-edge in southern mainland Florida geems about the same as found
in comparable hatitats of the central and northern peninsula, Breeding population demsity ie also
markedly lower in Florida than 1t 1s #in the adjacent southesstern coasstal plain in bread-leaved forests
and in foregt-edge, but apparently not in pine flatwoods., Several southern Florlda habitats, such as
mature troplecal hardwoed forest, pine forest of the Lower Florida Keys and mature mangrove forest
{Robertson, 1955}, support extremely low populations of breeding land blrds and have fey generally dis—
tributed breeding npecies., Tramer {(1974; 126-127) stated that hird species diverzity within sample aress
of forest habitat remainad essentislly constant from 459 N southward in the eastern United States even
though the tetal diversity of breeding land birds on a regionsl hagis decreased sharply. He stated
further that, within the 450 to 250 belt, variation of within-habltat diversity resulted from local
molsture and edaphic faetors which affect vegetation structure. I¢ seems plain from the above discus—
sien that foreat breeding bird diversity is mueh reduced in Florida (see also Tramer's (1974) Fig. 1)
end that this reduction 15 a reflection, not of edaphic, but of historicael hiogecgraphlc factors.

intering Birds - Winter bird censusez and Christmas Countg, sponsored by the National Auduben Society
and published Indweriogn Binds, provide most of the quantitative data on wintering hirds in southern
Florida. Moseley (1964, 1970, 1971, 1972), in the only winter bird censuses conducted in seuthern
Florida, found 14 to 24 specles In densitiee of 192 to 293 birds per 40 he in a Deerfield Beach park.
Lowest density occurred during the severe winter drought of 1971 which suggests that prevailing hydrol-
ogic conditions significantly affect even the land birds of upland suburban areas. Winter censuses of
natural hgbitats are availeble for central Florida areas near Tampa Bay (Wase, 195% a,b and Woolfenden,
1968 a}, Lake Placid (Woolfenden, 1970 a, b, ¢, d) and Vero Beach (Kale and Webber, 1969 a, b). Alrered
habitats censused In central Florida in winter include a citrus grove (Kale and Webber, 1969 c) and g
grazed pasture near DeLend (Loftin, 1970, 1971). .

Studies that permit comparison of wintering and breeding hivd population om the same greaz (Table
7) have particular interest. As the authors of these studies also noted, population densiky was
ugually much higher and species diversity subatantially greater in winter, Thug habitats in peninsular
Florida that appear to be understocked with breeding birds have considerable value as wintering areas
for land birds that breed in other parts of North America. We doubt, however, that wintering land hixds
are sufficiently numerous or localized to depress breeding populations.

Data asgembled by Christmas Countg, one—day tallies during the holiday seasom of the numbers and
kinds of birds within a circle 24 km in diameter, provide & mass of Information of widely varying
quality em the sbundance and distribution of wintering birds. Since the first southern Florida Christmas
Count In Milami in 1904, 242 counts have bean held at 30 locations. Counts that have covered the same
area for a period of 10 or more years are Coot Bay (23 years), Dade County (14), Fort Lauderdale (18),
Fort Myers (17), Key Largo-Plantation Key (19), Key West (19), Lower Reye (22), Marathem (15}, Mcnroe
Station (11}, Neples (12), Sanfbel-Captiva Islends (12}, Stuart (15), and West Palm Beach (22), Poorly
controlled, or uncontrellsble, variables of weather, number and ahility of chzorvers, counting methods,
and coverage make Christmas Count data di1fficult to apalyze quantitatively; and, in addicion, the sig—
nificance of any one-day tabulation is open to some question (Stewart, 1954; Arbib, 1967). Counts of
more recent years that include greater detail on weather, hahitat, time afield, and methods of coverage
heve considerable value for study of bird population trends and winter distribution (Azbib, 1967; Rob-
ertgon, 1968), particularly becauwse some of the variables of coverage can be controlled by weighting
number of birde seen according to number of party-hours of observation, Several recent studies have
utilized Christmas Count data (Bock and Smith, 1971; Bystrak, 1971), ipcluding one in Florida (Schreiber
and Schreiber, 1973).

Wading Birds - Ten species of herons (exeluding Cattle Egret), two ibises, = spoonbill and a stork nest
in scuthern Florida, These specles have particular historical significance apd ecologicasl Importance.
Although the record i1s woafully incomplete, more quantitative information 1z awallable on their popula-
tion levels than for any other group of birds. Wading bird populations have changed drasticaily over
the past century due to human activities, primarily hunting and habitat alteration. The total number
of wading birds in seuthern Florida at various times can be crudely estimated as:
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1870 2,300,000
191¢ 500,000
1935 1,200,000
1560 300,000
1970 150,000

Robertson (1965) discussed the principal causes of these fluctuntions, The late 1870's saw the end
of the primeval abundance of wading birds with the initlation of commerfical plume-hunting which lusted
for 30 to &40 years. With the cessation of hunting but the wetland habltat largely Intact, the resmant
populations of most speclas rebounded, teaching a new peak of abundance in the 1930's when Robert T.

Allen and the Natiomal Andubon Soclety begsan detailed study of these birds. BSince then, the progressive
loss and deterioration of weilsnd hghitat reduced wading bird mumbers to about 10 percent of the report-
ad level in the 1930'=s. A generally complete survey of southern Florida by the Natlonal Park Service

and Wationzl Audubon Socilety in 1972 showed 128,400 braeding wading birds.

The underlying causea of these chenges can he seen by comparing population levels in Florida Bay and
coaatal areas with those of the interior Everglades (Table 8) of Everplades Natlonal Park. (Note that
this comparison doea mot include all southern Florida nesting pepulatiens of these speeles.) Whereas
birds nesting in estuarine areas have Increased in the paat 30 yeers and are ptrobably mear carrying
capacity, those nesting In Interior wetlands of Everglades Natiopal Park have declined as thefr hahitat
becsme smaller and more unstable. Current and past populatlon data on various gpecles of wading birdse
follow,

The Roeeate Spoonbill was severely reduced by plume hunting in the 1830's and thereafter, The Flor=-
ida population was 513 birds in 1941 {Allen, 1942). The current population of about 2200 birds 1s restri-
cted to Florida Bay. There has been & tendency towarde westward movement of nesting colonles in the Bay,
probably in response to destruction of former feeding areas elong the Florida Keya. The presant popula-
tion is stable or increasing slightiy.

The White Ybis was historically and remains today the most abundant wading bird in southern Florida,
Az Kushlan and Kushlsn (in prep.) describe the chamging abundance of this szpeciles, it suffered little
from plume hunters, slthough colony distuption occurred, and continued abundant through the 19307s. In
this periocd an average of 420,000 birds and & maximum near 660,000 birds nested in the southern Everglades.
Thls represented 90 percent of the White Ibls nesting in 16 colonies throwghout Florida. The population
declined thereafter and the traditionsl sowthern Everglades mangrove-edge colonlezs were especlally reduced
ae nesting there became increaelngly intermittent. For example, White Ibises mested in the southarn Evar-
glades In only 7 of the last 16 years. Complete surveys of southern Florida nesting coloniles in the early
1970'a found tha followlng number of nesting birds: 1971 ~ 1600; 1972 - £0,300, including 35,600 in a
single colony (Kushlan, 1973 a); 1973 - 40,200. The total gouthern Floridg nesting population is rhere-
fore about 60,000 birds subjeet to econsiderable vear to year variatiom.

The Gloasy Ibis was rare in Floride =s late as the 1930'a. More recently 1t has Increased in the
ptate and also has extended its breeding range as far north ag Long Island. Except for sporadic early
records, nesting in southern Florida has been confined to Lake Okeechobee. Surveys of Lake Okeechohee
in the early 19707g found no neasting in 1971 and 100 birds nesting at King's Bar in 1972. A significant
colony movement inte southern Florida occurred in 1973 when 1200 nested in Conservation Area 3 (Kushlan
and Schortemeyer, 1974). The maximm southern Florida nesting population 1s probably less than 1300
birds of a Florida total of about 3500 birds.

The Wood Stork was little affected by plume hunting and remained abundant Into the 1930's when the
southern Florida nesting pepulation exceeded 75,000 birds and the specles nested in single colonies that
exceeded 50,000 birds (Aelc, 1933), The population declined frregularly through the 1950's in response
to progressive loss of habitac. In the 20 yeare prior to 1961, nesting succeeded 1n 13 ox 14 yesrs,
and, as of 1961, the total Florida population was more than 20,000 all but 2,000 of which nested in
southern Floride colonies at Corkserew Swamp and In the southern Everglades, Since the 1960-61 nesting
season, the population has declined rapidly as few years had substantial reproductive output, This
dacline has been moniteored closely by the National Park Service and National Awdubon Society apnd is sum-
marized In Table 9. As of 1974, a successfiul year, the southern Flerida breeding population was 5800
birdg, a 93 percent reduction since the 1930's and a 6% percent reduction since 1961.

The "Great White Haron", with the exception of & recent record from Charlotte Harbor (Bancreft,
1962), nests only in Florida Bay, the Flerida Keys and, sparingly, im the Ten Thousand Islands. The
population was much reduced by 1885 (Plerce, 1962) and reached a reported low point of about 150 after
the 1935 Lahor Dey Hurricapme(Sprunt, 1954: 24). The present population is about 2500 adults distributed
as follows: 1750 in Everglades Naticnal Park; 500 in Lower Keys National Wildlife Refuges; 150 elasewhera
on the Keys; and 100 elsewhare in southern Florida. The population ia increasing slowly and near carrying
gapacity but is subjeet to periodie reduction by hurricanes. For example,hurricane Donna in 1960 killed
about 40 percent of the Florida Bay pepulation, but the loss was largely regained within two years.

The egrets and small herops (Great Egret, Snowy Egret, Louisiana Herom, and Little Blua Heron) today
number around 40,000-50,000 birds. All were reduced by plume-hunting, recovered and then daclined due
to enyirommental pressure, Unfortunately, few recent data are availeble for the various specles but they
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appedr to he decreasing, especially since the early 1960's, with the Stowy Egret probable declining
mest drastically,

The KeddishEgret was severly reduced and perhaps extirpated im Florida by plume-~hunting and has in-
‘creagsed alowly since the mid-1930's, Despite some evidence of recent return to 1tas former Gulf Coast
rvange {Bancroft, 1971), the Florida population of about 300 birds atill nests primarily in Flozida Bay.

fither Rare, fndongered or Locglised Speeies ~ Although quantitative informatfon on wading birds {is in-
complete, much less 1g knewn about most other threatened specles. In thie subsection we revlew popula-
tion data on species for which some information 1is availahle.

The Brown Pelican has declined in most parts of 1ts North Ameriean range hut appears generglly stahle
in Florida with a statewide nesting population of about 16,000, A statewlde cetisus conducted 1o 1968,
1963, and 1970 (Williams and Martim, 1970) showed that Brown Pelicans neated in 21 colonies 1n sauthern
Florida, notably atr Miguel Key, Fsterc Bay and Everglades City on the west coast and 18 locations in the
Florida Keys. Williamz and Martin placed the southern Florlda breeding population at 946, 850, and
1245 regpectively during the three years of census. The varlatilon was mastly due to the timing of the
Florida Keys censuses which located 746, 570 and 1090 birda, Probably 1100 can be consideraed 2 conserva-
tive eatimate of numbers nesting in the Keye and 1300 for southern Florida as & whole. Tn an analysis
of Christmas count data, Schreiber and Schreiber (1973) found that the wintering population in the Coor
Bay area has remained generally stable, but the Bpecles has apparently increased on the Keys,

The Magnificient Frigatebird sumers in Florida forming roosts numbering several hundred to several
thensand birds. Harrington, st af. (1972} deacribed how the proportion of adult wales and females varies
from area to area. Nesting in Florida was confirmed enly in 1969, when a colony of about 100 pairs was
found on the Marquesas Keys (Ogden, 1969). Forty nests were found in 1970 and about 100 in 1971 (Ogden
1970 5, 1971). o

The Sooty Tern occurs worldwide on warmer semps, The tropical Atlantle form of this palagic species
neats in the Urited Stares intertiittently and in small numbers on islands off Texar and Louislana and
regularly at Dry Tortugas, Robertson (1964 ) summarized population eastimates from 1902 through 1956.
Prier to protection in 1903, commercial egging and disturbance had reduced the population to around 5000
adults. The populatiun increased thereafter and is now estimated to number 80,000 breeding adults, The
movements and behavior of Tortugas Souty Terns have been discussed by Robertson {1969) and Dinemore
(1972).

The Roseate Tern negts in Florida only in the Florida Keys and at bry Tvrtugas. Populatlon estimates
of the Tortugas colony from 1917 through 1963 were summarized by Robertaon (1964 a), The maximum popula-
tion there was 450 birds in 1959, but nesting Is subject to frequent fallure due to storm tides and
predation. Other recent nesting records from the Florida Keys indicate four nesting sites used inter-
mittently by 10 to several hundrad birds. The total Florids population is 250 to 300 breeding pairs,
pasaibly maintained by recruitment from more successful Bahaman colonies,

The Noddy Tern is a pantropical seabird which in Florida neats only at Dry Tortugas. Population
eatimates from 1902 through 1962 were tabulated and discussed by Robertson (1964 a). The nesting popu-—
lation has shown wide fluctuarions with a low of fewer than 300 hirds as recently as the late 1940's,

The fluctuatlons are not well-understood but resulted in part from predation by rats and damage to
bushy vegetation by hurricanes. The population has increased slowly over the past 25 vears and now
numbers approximately 3000 breeding adults.

The endemic Florida subspecies of the Everglade Kite 1s the North American race of a species wide-
spread in the New World tropics including Cuba. The remnant population, which occurs primarily in Lake
Okeechohee, the Conservation Aress and Everglades National Park, was estimated to he down to not fmore than
100 and prebably less than 60 birds by 1950 {Sprunt, 1950). Censuses conducted by the Firh and Wildlife
Service placed the winimum population at 20 in 1966 {Steiglitz and Thompson, 1967), 47 in 1967 and 56 in
1970 (F.W, Sykes, Jr, pers. cowm), Tn 1969 the total population was estimated to be abhout 120 (Dept.
Interior, 1973), EKites have recently reinvaded their former range in the St. John's marshes where a
nest was found in 1972 for the first time since the 1930'=. In 1973, 22 nests were found in southern
Florida, all at Lake Okeechobee with an additionsl 6 nests in tha St, John's marshes (Sykes, pers, Comn) .

The Short-tailed Hawk 1s = relict troplcal species found in the United Stares only in Florida.
Little 15 koown about population numberg in asuthern Florida. Mowre, et a?, (1853) pPresented data rhowlng
an increase in sightings from 1932 te 1951, but Ogden (1974} in his detailed =tudy of the blology of the
species noted that it 1s typically scarce throughout itz lowland range. Four nesting locationa are known
in routhern Florida (Ogden, 1974: Fig. 1) where nearly the entire Florida population wintera,

The Bald Fagle as a breeding specieg in southern Florlda is almost entirely an inhabitant of coasts
and estuaries (younger birds and adults outslde rhe winter breeding season often range inland) and fts
population has declined in the face of coastal development., The present estimated breeding populatien of
southern Florlda is 66 to 77 pairs distribured az follows: Lower Florida Keys, 2 to 4 pairs: in and
hear Everglades Natiomnal Fark, 13-year average of 52.7 pairs, range 49 to 55 pairg; Culf coast of Collier
and Lee counties north of the Park to the Caloosahatchee, 8 to 12 pairs; east coast north of the Park to
the 5t. Lucie Canal (probably none between Palm Beach and southern Blsecayne Bay),1l to 3 pairs: interior,
mainly ea=tern edge of the Blg Cypress, 2 to 5 pairs, The speeies has survived better in southern Flor-
ida than it heag anywhere else in the state, but the present population probably Ls reduced by at least
40 percent from original numbers and coastal nesting sites outside the Park, the upper Ten Thousand
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Islands and possibly the Lower Keys are likely to be abandomad within the next decade, Productivity data
indi;ate tha§ the park populatiom iz reproducing at & rate adequate to maintadln 1ts numbers (Sprunt,
et @ 1973

The Osprey population in Florids Bay has been censused by J.C. Ogden who found 141 active nests in
1968 and 138 in 1969 (Ogdem, 1970 b}. This population 1s atable (Henny and Ogden, 1970) or slightly
increaging. The entire population in and near Everglades Naklonal Park fs estimated to he 200 nesting
palrs.

The Florida Sandhill Crane 1s a rare dlsjunct subspecles that nests primarily norih of southern
Florida. While the northern Florida populatione have been studied extensively (Willisms, 1972), less
is known about southern Flerida birds. In the Loxahatchee Natlional Wildlife Refuge, Thompmon (1970)
found &1 nests during five years of censusing from 1964 threugh 1968.

The'"Cape Sable" Seaside Sparrow is an endangered subspeciea found omly in extreme southern Florida.
Historically it nested 1n prairies iplapd of the Gulf coast mangrove gone south of Carnestown, Collier
County, and inland to the Everglades, and on Cape Sable (Stimson, 1936). Harold W. Werner (1971, unpubl,)
has docymented the present gstatus of this bird. His surveys conducted in 1970 and 1973-74 found a 95
rercent reduction in the Guli coastr population simee the early 1950's. In the Ochopes colony, Werner
found 10 singingmales in 1970, 5 in ‘1973 and 1 in 1974. The 5 to 10 acre colony on Cape Sehle with at
leazt 11 birds found in 1970 (Wermer, 1971) may ne longer be extant. The recently discovered popula-
tion in Taylor Slough (Ogden, 1972) containa over 1000 hirds (Wernet, pera, comm.).

Ecology of Wading Birds

In this gsection we discuss tha ecology of the long-legged wading birds of the crder Ciconiiformes,
namely the Wood Stork, White Ibis, Roseate Spoonbill, Great Blue, Green, Loulsiana, Little Blua, Bleck-
crowned and Yellow-crowned night herens, Great, Snowy snd Reddish egrets, and Least and American bit-
terng, We do not cotment on the primarily terrestrial Cattle Hgret (see Jenni, 1969; Browder, 1973;
and Fogarty and Williams, 1973). The ecology of three wading birds has been studied in some detall in
gouthern Florida: BRoseste Spoonbill (Allen, 1%42), Wood Stork (Kahl, 1962, 1964; Kushlan, Ogden and
Higer, in press; Ogden, Kushlan and Tilmant, 1974, in prep.), snd White Ibls (Kushlan, in prap. a). Most
of the exiasting ecological information oo suuthern Florida herqns is pummarized in the contributlions of
R.F. Allen and A.J. Meverriecks to Falmer (1962).

Secaonality - Dlstributien and activity of wading birds in southern Florida show a marked sessonality.
Florida, eapecially scuthern Flerida, supports subsgtantlally increesed numbers of wading birds in winter.
Great Blue Heron, Black—crowned Night Heron, Green Heron, and Least and Americatr bittern populations that
nest throughout the East and Midwest winter in and gouth of Florida. Wintering White Ibis, Great and
Snowy egrets, Yellow-crowned Night, Little Blue and Louisigna herong ere derived from Atlantic and per-
haps Gulf coast breeding populations. For most of the latter species, migration to Florida in winter is
a4 return to the area from which their recent range expansiens originated. These birds enter Florida ina
fall and migrate north again [rom February to April.

Other apecies migrate into southern Florlda to nest. Wood Storke are present in numbers only in
winter and spring, arriving in November and returning north after thev complete nesting, as late as
June, but usuzlly earlier. Rozeate Spoonbills ghow similar seasonality, but zseem to move iato southern
Florlda from the south, partlenlarly from Cuba. They arrive in late September threugh October and nest
primaxily from November through January. Unlike Wood Storks, some adult snd many juvenlle Rogeate Spoon—
biile remain in southern Florida through the summer. Reddish Egrets a&lso remailn throughout the year but
additional birde from the West Indies spparently visit the Florida coast in summer. All North American
ciconliforms but one occur in ascuthern Florida in winter and all these, with the probable exception of
the Ameriean Bittern, are alsc reprepented by nesting populations.

Another aspect of the gessonality of wading birde 18 intra-regional movement. This phenomenon has
been documented for the Wood Stork (Opden, Kushlam . and Tilmant, 1974; Browder, 1974) and the White Ihis
(Kushlan, in prep. a) but occurs alse in the herons. Evergladas Wood Storks artiving in southern Flor=-
1da 1n Wovember feed first in drying marshes just Inland from the Gulf Coast, then move to similar aputh-
ern coast fecding grounds, and finally to the Everglaedes in the spring. QGorkscrew Swamp Storks have an
analogous gequence of movements In the Blg Cypress Swamp ending im apring in the marshes eround Lake
Okeechobee. White Ibis, and the smaller herons, follow a complex pattern of movements through the
coagtal marshes, Blg Cypress and Evergladea, 1Ino all cases this movement corresponds to the pattern of
water level decline in the dry semsom, with birde exzploiting a succession of sultable feeding areas as
various parts of Sovth Floride dry, With the onset of the rainy season, many wading birds especially
White Ibis migrate to cogstal roosts and feeding grounds and many may, like the Wood Stork, leave south-
ern Florida but there 12 no direct evidence for this, During high water periods, only the larger heroms
{Great Blue Heron, Great Egret) and the small species (Green Heronm, LeaBt Bittern) that feed from emergent
vegetation remsin in any numbers in the Everglades.

Neating Seqszowng - There is 8 general division of wading bird breeding populations inte winter (November-
Februeary) and spring (March-June) nesters. Bilrds that nest and feed In Florida Bay, and the larger
species with prolonged development periods tend to nest in winter whereas smaller spacies of inland hab-
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itate nest in spring, Specifically, in Florida Bry, Rogeate Spoonbills and Reddigh Egrets begin nesting
in October and December respectively. "Great White" and Great Blue herons, which breed in Florida Bay
in small mumbers nearly year round, have thelr peak neating in early winter with "Great Whites" peaking
before Great Blueas. Florida Bay Great Egrets also nest in December.

Larger specles nesting at Inland sites also nest in winter. OGreat Blue Herons and Great Egrats be-
gin nesting in December but may continue establishing nests through April or May. Wood Storks traditicn-
ally nested in November and December, but have delayed nesting Into spring In recent years. 5Smaller herons
and Whicte Ibis typically nest in spring.

Food Availabilily ~ Conventional seological wisdom holds that bird breeding seagons are timed so that max-
imum food resources are available to feed the young. Alcthough there is little information on food availl-
ability in Fleorida Bay, the winter nesting of herons and other plsclvorous birds such as Ospreys, Bald
Eagles, Brown Pelicsans, and moat Double~crested Cormorants, implies that winter iz the pptimal nesting
time there for birds utilizing such resources, Alternatively, food may be nearly constant year-round '
and othar factors may dilctate nesting season. Inland wading bird nesting firmly supports the rule. The
typleal winter and spring nesting seasons of inland wading hirds colncides with the dryving of the vast
interior wetlands of aouthern Florida.

Drving beginag in early winter and gcontdnuee at an increasing rate through May or June untdi]l, in tha
uzual year, much of the interior is dry. Drylng progresses from supratidel marshes near the coast to
challower areasn of the Blg Cypress Swamp and the open Everglades marsh, and finally to remmant Fveaerglades
pools, the deeper slougha of the Blg Cypresa and ponds within the mangrove belt. Fish and aquatic inver—
tebrates become more gvellsble to wading birds sa water becomes shallowar and as immigration causes fish
densities to Increase in the deeper pools., The Wood Stork, because it feeda by tactile groping, is the
species most dependent on the avallability of highly concentrated fish in residuzl pools. Wood Stork
nesting 1s apparently controlled by food availabllity which In turn is & function of water level reces-
sfion (Kahl, 1964) and fish concentratlon. A receding water level 18 so Important that time of nesting
ias ecorrelated with the rate of decline, and small Increases in water level will cause Wood Storks to
desert rockeries (Kushlaen, Ogden and Higer, In press). Harons probably also depend, to 4 lasser depgrea,
upon dry season food concentratlon. White Ibila rely heavily on drying wetlands for successful spring
nesting, but this species depemds more on the availabillty of shallow water per se than on highly concen—
trated food supplles {(Kushlan, in prep. a).

Hydrologic Determinonte of Neeting Suceess - Wading blrd populaticms that nest inland are presumably
gdapted to the typicel dry season pattern of water level fluctuation, a slow winter decline followed by
& rapld drop in April and May and a rapid rise with the onset of the rainy seasson in early June. Devia=-
tions from this pattern, both man-cavsed and natural, now ogecur about as frequently as the typical aitu=-
gtion. Droughts brought on by an early dry seacsom, less than normal winter rainfall, or a late wet sea-—
gon gerlously dierupt wading bird nesting. In genersl, most inland and coastal heron celonies fail to
form or nest unsuccegafully in years of genmeral and esrly drought. White Ibis also fail to nest or nest
in smaller tumbetrs in drought yeavs but may postpone nesting until summer when smaller colonles form
along the coast., Wood Stork nesting traditionally feiled in drought. years and the storks left southarn
Florida, as do many species of wading birds under such conditions. Sinee 1962, however, Everglades Wood
Storks have nested succesafully only three times, all in drought years. We sugpest that this reflects
changed conditions in the highly altered interior wetland ecogystem of aouthern Florida. Drought also
affects other birds of interior marshes such as the Anhinga, Everglade Kite and Limpkin which tend to
digperse from southern Florlda or fall to nast during droughts.

Prolonged high water apparently benefits smaller herons such as the Least Blttern (Rushlam, 19723 b)
and other marsh birds such as Limpkins and Pied-billed Grebes, but most wading birds are adversely affected,
High water levela in 1970 led to winter nesting of Pied-billed Grebes at a pond In the Eig Cypress but
inhibited use of the pond by wading birds (Kushlan, 1972). Heavy railnfall and year-round surface water
discharge caused § protracted period of high water in the Everglades from 1968 through 1270. Whereas
prior to this period, Wood Storks had nested successfully In vears of high surface water discharga
(Robertsem, 1964 b), nesting fatled In these years because no drying oceurred. White Ihis and other
epecies were similarly affected. Conversely during this peried, Limpkins inereased in oumbers (J.C.
Ogden, pers. comm.). Thus extended periods of high water have an impact on bird populations as drastie
az that of drought.

Food Feology - Although the relgtion of wading bird nesting teo food availability is koown in the broad
stroke, details of food ecology, Including data on food actually consumed and on the competitive rela-
tionships of wading birds, are generally unavailable. Knowledge of food consumption 15 lacking primar-
11y because it requires analysiz of stomach contents or regurgltation samples, and two of the classical
studies of wading bird ecolegy In South Florida dealt with rare or diminlshing apecies, allen (1942) on
Spoonbllls and Kahl (1964) on Wood Storks, and provide little such information.

In Florida Bay and adjacent habitats fish, crugtaceanz and ingects apparently provide most of the
food of Hoseate Bpoonbills (Allen, I942). Observations by Recher (1972) in Florida Bay Indicate that
"mullet™, "mojarra" and "k111ifi1sh"™ are the most common foods of Snowy Egrets and Louislane Herons, while
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"lizardfish", "pipefish" and "eels" were taken by Little Blue Herons.

Few data exist on the pyey taken by heronms in interior wetlands, but recent studies have clarified
the food habits of the Wood Stork and White Ibig. QOgden, Kushlan aod Tilmant (in prep.) collected
regurgitated food from nestling and adult Wood Storks and compared these samples with quantitativa mea-
surements of prey aveilable at sites where Wood Storks were feeding, Despite their non—visual foraging
behavior, Wood Storke appear to select lsrger fish and certain gpecier, Fish comprise nearly the entire
diet, and, although more than 30 prey specles occurtred in the =mampleg, five groupe (punfish amd four other
species of fish) made up 84 percent of the bilomass and oumber of prey consumed. Many of the most abun-~
dant figh in the areas where Wood Storke fed were imsigniffeant dn the diet., The food of the Whitae Ibis
in gouthern Florida (Kushlan, in prep, a) differs im varicus habitats, erpeclally between inland and
coastal localities. Crayfish and crabs respectively are the dominant dictary component at these loca=-
tiong, White Ibis also pray upon aquatie insects, mollusks and in all mere than 50 specias of organisms.
They consume fish only from dense cencentrationg and even there fish are represented im the diet below
their availability in the enviroenment, Thus the White Ibia can be considered a generalized feeder, vet
one that tends to specialize on crustaceans.

Competition for food among wading birds has been little gtudied in southern Florida. The Wood Stark
end White Ibis obviously conmsume very different prey, but the situation In herons probably is more comp-
lex, The best axposition of the mechanisms by which competition may be avoided by herons in Florida
Bay is a popular article by Mayerriecks (1962). He shows that variong gpeclies forage at different depths
and by different technigues and therefore presumably utilize different segments of the available re—
gources. 4 similar tendency for differences was shewn by & quantitative analysis of heron foraging in a
pond in the Big Cypress Swamp (Kushlan, in prep. b). Herons veried in elze, feeding location or bahav~
ilor. There was also a difference in timing of uge of the pond. Black-erowned Night Heron and Little
Blue Heron feeding pesked before the cnset of utilization by the mixed species aggregation and may have
been eliminated from the pond by members of the aggregatiom.

Eyuivermental Impact - One of the most lmpertant gspects aof wading bird ecolegy is the Impact of thasa
birds on the emvironment and their role in ecosystem function. Certainly auch large predators numbering
formerly in the milliona: and presently in the low hundreds of thousands of Individvals miat have a
dominant influence on energy flow in the ecosystem, In fact, the nearly unique ability of the South
Florida ecosystem to support such large numbers of 14 specles of muperficially simllar gecondary and
tertlary consumers on & Tesource base that is reduced in specles diveraity by blogeographic fmctors is
generally unappreciated. ’

Study of the functional role of wading birds in southern Florida ecosystams has only hegun. The
impact of a wading bird aggregation on the fish community of a pond has recently been studied (Kushlan,
in prep. b). Analysis of the changas in the figh community before and after an episode of mixed-spacies
predation showed that wading birds consumed 75 percent of the available Wdomass of fish. More important
is the apparent fuligtion of thia predation. In a yeésr when extepded high water foreed wading hirds to
abandan the erea before the pond became shallow eneugh for feeding, & fish kill eliminated 93 percent
of the biomsss and all but 6 of the 26 species of fish (Kughlam, 1974). In contrsst, predation reduced
figh blomass less and did not eliminate any species, The implication fs that wading hird predation can
crop fish populations to levels compatible with survival through a normal dry gesson. Thus while con-
centrated fish are necessary for successful nesting of wading birda, the predaticn pressure of the birds
may serve as & mechanism to sustaln the prey stocke themeelves, '

The impact and role of wading birds in the energetic structure of the scuth Florida ecosystem is
little known st present, However the massiveness of this Impact can be eeen in the energy requirements
for nesting of the two best known aspecies. If White Ibis and Wood Storks nested in the number that they
did In their wost successful of recent years, 1972 and 1974, respectively, they would rogether require
in excess of 3 billion kilecaleriea or approximately 2500 metric tons of food (Kushlan, in prep, a). As
the impact of the remmining 12 gpecies of wading blrds is not known and the secondary productivity of
fouth Floride habitata has not yet been studied, the meanlng of this energy requirement to the total
systen 1 ulideterminable.

Effects of Natural and Man—Cauged Disturbances

Recurring natural disturbances, particularly the extreme intensities of hurricanes, fires, floods,
droughts, and freezes, dominate the acuthern Florida eovironment, Thedr influence doubtlass long
antedates mgn in the reglon, but modern men's activitiea have complicated (without truly controlling)
the effects of some natural disturbances and man has introduced egqually pervaslve, 1f sometimes less
obvious, environmental disturbances of his own. We discussed earlier how extremes of water level
variatlon affected the wading bird populations of interior wetlands. Here we look In a cursory way
at the effects upon birds of other major natural and human disturbancea, Goncerning the natural dis-
turbanees, it 1a important te realize that the avifauna presumably evolved in their presence and im
more or lesa adapted to them. Any specles that were altegathar intolerant of recurring disturbances
by hurricanes, fires, etc., musat have disappeared long ago.
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Burricanes - Hurrlcanes have two contrasting facets of ornithological interest. They are widely believ—
ed £o be a major agent in both the extinction end colonization of birds, particularly of land bird
pepulations on islands. Because most of :the West Indies and southern Florida lie within the Atlantic
troplcal eyclone belt, hurricanes have been invoked frequently to explain ancmaleus patterns of bird
distribution or the otherwlse unaccountable absence or dissppearance of specles on Caribbean islands.

It appeatrs to us that the record of hurricenes and birde in Florida provides 1little support for either
of the sbove viewz, and that the supposed West Indian examples of extincrion or colonization of birds
caused by hurricanes are -not well-proved. ‘

Intense hurricanes in southern Florida cause locally heavy mortality of birds along low coasts and
on islands, eappclally amwong neating or roosting coheentrations of water birds (Robertson and Paulson,
1961; Robertson and Moller, 1961; Owre, 1967). But, despite evidence that hurricanes often kill large
numbers of birds, we can find no evidence in mouthern Florida of a bird population that was extirpated
even briefly or locally by a hurricane (see "Creat White Hevon" and '"Cape Sable" Seaside Sparrow).

Huntington end Barbour (1936), In one of the few West Indian observations of the effects of g speci-
fic mtorm, found that many land birds were much less numerous at Soledad, Cuba, several months after a
hurricane and raferred to “the almost complete disappearance” of =ome apecies from Bahaman islanda fol-
lowing severe storms. Such instances can be matched in southern Florida, but are examples of heavy
mortality, not extirpation, Suggestions that West Indian hurricanes may account for impoverished avi-
faunas on some islands (Bond, 1946}, the local disappearance of hird gpecies (Paulson, 1966), and even
the fact that some gpecier found in Bahaman cave deposits heve not persisted in the ares (Wetmore, 1937)
seem to be entlrely speculative. It capnot be doubted that small, izclated populatione are vulnerable
to extinction, ner de we doubt that hurricanes are a possible agent of extinctien. We suggeat, however,
that hurricanes are a longatanding fact of 1ife for the birds that inbabit the Caribbesn hurrlcane belt,
and we puspect that the principal way in which burricanes may extirpate blrd populations ig indirect,
rhrough habitat change {see Craighead and Gilbert,1962), rather than by sudden smnihilation. Outside
the usual tropical eyelome belt, aa in Grenada (Bond, 1959) and Tobago(ffrench, 1973) direct effects of
the occasional hurricane upon bird populations may well be more severe,

Perhaps because birda have st times been seen in numbers in the calm central eve of a urricane,
Bond {1934, 1%48, 1963} and other authors have attributed discontinuous diatributions of many West Indlan
land birds to the vagaries of hurricane transport, including some suggested movements (e,g. , Florida to
the Bahamag, Greater Antilles to imlands of the southwest Caribbean) requiring storm tracks that rarely
cccur., The one case of inter-lsland colonization assoclated with a specific storm involved the hurricana
of 3 September 1930 thought to have transported the American Kestrel, Mourning Dove, White-winged Dova,
and Smooth-billed Ani from Hispanicla to Mona lsland (Bond, 1946). It must be noted, however, that Mona
lies up-range of Hispaniola along the track of this storm (Cry, 1965: 95), hence the birds presumably
could not have been carried in the eye of the hurricane. .

Data for the last 100 years (Cry, 1965; Dunn, 1965, Sugg, 1966, 1967; Sugg and Pelismgier, 1968; Sugg
and Herbert, 1969; Simpson and Sugg, 1970; Simpeon and Pelissler, 1971; Simpaon and Hope, 1972; Simpson
and Herbert, 1973; Herbert, 1974) show that 112 tropical storms crossed or passed near the coast of
peninsular Florlda after filvst crosaing or paesing nest the coast of Cuba or the Bahamas., Any of these
storms may concelvably have carried birds from the neay West Indies toe Florida and, because birds
thus transported might not be Found until long efter the gtorm, i1t 1s almost impossible to show that
hurricanes were not iovolved. Analysis of 134 bird recotds of known date for the past ceantury (meost of
these shown In Table 5) suggests, however, that hurricanes have not been a major vector of West Indlan
birds te gouthern Flordida.

To begin with, the pozitive evidence of hurricane transport of West Indian birds to southern Florida
is minimal. Fewer than 20 records in the sample can be assoclated, even speculatively, with a epecific
tropical storm. Assuming, as &eems reasonable to us, that most Weat Indian casuals were found within
a year of thelr arrival, 57 of the records (43 percent) oceurrad within the one-year perieds ( 1 June
through 31 May) that included and followed the 36 hurricane seasons of the past century in which no
tropical storme crossed from the near West Indies to Florida. Aspuming, as alse seems reasonsble, that
effective transport required that the storm center cross comstlines on both sides of the Stralts of
Florida, eliminates an additionsal 23 records (17 percent) that oceurred in years when storms maraly
passed near one or both coasts. Other records can be questioned on the hasis that a glven storm did not
croas the Weat Indlan range of the bird specles found in southern Florida during the year that followed
the storm.

We do mot suggest that hurricanes never carry West Indiasn birds to Florida, but merely that hurri-
cane. transport, particularly of small land birds, seems to have been sccepted rather unetritienlly in
this instance and in general. During burricanes most land birds seek shelter on or near the ground
(Sutten, 1943; many more recent observations in Ameriecan Hirde), and, despite the enormous energy of
hurricanes, the common visien of such birds being swept away by the winda is probably Incorrect. It
seems obvious that no small bird could survive long in the vortex of a hurricane, and it 1s generally
agsumed that birds are transported in the eye of the storm. The slow forward movement of tropical
storma (storm centers commonly take 12 hours or longer to cross the sea gap between Florida and the
West Indies) thus becomes a critical factor in the potential hurricane transport of amall birds. The
ppecien most commonly encountered in the eye of hurticanes seem to be seabirde, land birds that feed en
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the wing such as the swifts and swallows, and migrants that may have had sufficlent fat reserves to
gustain extended flight, The subject clearly needs more study, but we suspect that the likelihcod of
transport of most West Indian Jand birds by hurricanes is smrll, and that 1likelihood of a succesaful
colonlzation across 8 sea barrier as the result of g hurricsne is much smaller. If specific weather
avents figurs in the cccurtence of Weat Indian birds in Florida, we suggest that directicnal airflows,
guch as autumsl northeast storms, are more likely to be invelved than hurrlcanes.’

Ming egad Other Nohwal Faotors - Fires, both natural and men=-ceused, ocgur commonly in the interior wet-
lands and pine forest vegetatlon types of southeru Florida, but direct mortality of birds as & result

of fire is probably limited almost entirely to neatlings of species that ncst on the ground or in low
vegetation. As with burricanes, the indirect effects of fire upon vegetation are undoubtedly of greater
importance to bird populations than any mortality that may result from the fire. In general, fire tends
to maintain pine and mersh vegetatlon againat invasion by hardwood shrubs and should Favor birde of maore
open areas at the expense of forest-edge species. Emlen's sgtudy (1970) of bird populations in unburned
and recently burned pine forest suggested, however, that even the indirect effects of a single fire may
be insignificant.

Occasional cold spella in southern Florida Jamage native vegetation and sometimes cause heavy mort-
ality of fish, and from central Floridas northwsrd in the Socutheast these epleodes may also result ip
serious losases to wintering populaions of insectivorous birds, In southern Florida, the atress Imposed
by freeges is usually too brief to have seriocus effects on bird 1ife. Resident and migrant land birds
that feed on Insects and fruit probably are more geverely stressed after hurricanez, which commonly de-
follate coastal foreate, than by the infrequent freezes. Serious red tide incidents occur periodically
aleng the central Gulf Coast of Florida, butk are relatively ipfrequent in southern Florida and none is
known to have affected birds. Disease no doubt ceuses steady, incomspicucus losses to bird populations,
but the only large-secale avian mortality from disease reported from southern Florida was an outbreak of
fowl cholera that killed about 5000 American Coots and about 100 water hirds of other specles (Klukas
and Locke, 1970).

Habitat Change - Man'e principal lmpact on southern Florida bird life hazs come through large=-acale alt—
eration of habltat, in extrems cases amountiog to the virtual obliteration of native vegetation over
extensive areas. Effects have been greatest in uplands near the coast, but the ares of estuaripe and in-
terlor wetlands has aleo been reduced significantly. The fate of the rockland pine Forest of southern
Dade County illustrates how recent and complete the hahitat chenges have been in some instances, Com=
parizon of aerlal photographa of 1940 and 1972 shows that urban and agricultural development removed
nearly 90 pereent of the pine forast south of Sunset Drive {South Miami), exeluding about 25 ki? of pine
within Everglades National Park, mostly within the past 20 years. Nearly all that remains consists of
thinned srtands of mature pines in syburban yarde, where the expectancy of further life is about 10 to

15 years for individual trees, and scattered, small patches of natural forest most of which have a dense
understory of exotic hardwoods. As reproduction of pine is rare in eithey situaticn, disappearance of
theremnant stends within about 20 years is predictable even without additional disturbance by man.

Other southern Florida vegetation types that have been reduced in area by 50 percent or more in-
clude sand pine scrub, the eypress helt slong the east edge of the Evergladers, tropical hammork foresta
oth of the southeast coast and the Upper Flordida Feye, and beach and sand dune vegetation Alomg both
coasts, Other habitate, such a3 the pralrie types northwest of the Fverglades, haye been extensively
altered by removing zaw palmetto and replacing native grasses with introduced pasture prasses.

Quantitative data on the effects upon bird populatione of these massive habitat changes are lacking
for southetn Florida. Studies in central Florfida (Table 7) indicate that some man-made habitats, such
as cltrus groves, support fairly demse and diverse populations of native hirds, In gemeral, suburban
hebitata (Woolfenden and Rowher, 1963: 12-25) have much hlgher tetal hird populetionms than the natural
communitiea that they replaced, but a much lower diversity of species. Generzl obeservatioms In southern
Dade County indicgte that, with the removal of pine forest, some former pine forest species (Blue Jav,
Common Grackle) have become primarily birds of suburban hahitats; many speciea (raptors, Chuck-will's-—
widow, Hairy Woodpecker, Eastern Kinghird, Commen Crow, [oggerhead Shrike, Pine Warhler} have largely
disappeared; and others, ingluding some that did not originally inhabit pine forests (Smooth-billled And,
Bobwhite, Mourning Dove, Eastern Meadowlark, Boat-tailed Grackle, Red-winged Blackbird) have increased
in the habitat provided by pastures and sbandoned farmlands.

Exotioe Birde = As recent studlaes by 0. T. Owre aod his students (Owra, 1973; CGarleton, 1971) have pointed
out, man—created suburban habitats of southeast Florida are dominated by a vegetation liberaslly selected
from the flowering and fryuit-besring plants of the world troplcs, and provide ecolegical niches made-to-
order for many of the exotlc birds that eseape or are released from the stream of birds Imported through
Miami. DBesides longer established exotica, ruch A=z the Starling and House Sparrow, the braeding land
avifauna of southeast ceast suburhan aress now includes the Canary-winged Pardkeet end at least five
additional species of parrots, Red=whiskered Bulbul, Hill Myna, Spotted-breasted Oricle, Blue-gray
Tanager, and Java Sparrow. Exotic birds frequently seen at large, but nob yet known to breed could easily
double the present list. A few additional aspegier are logally esteblished elsewhere in southern and
central Florida, primcipally in suburban areas. The future course of the eatablishment and apread of
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exotic birds and their possible competition with native species ie unpredictable , but potential prob-
lems, both of damage to crops and displacement of native birds, are evident,

Other Momm=-Caused Disturbances - Birds in southern Florida thus far have largely escaped the more gerious
affects of several disturbances man has introduced in the environment. Lighthouses off the Floride Keys
have long taken thelr toll of migrating birds (Merviam, 1B853), including =mome kills of major proportlons
(Bennett, 1909), but few kills at TV towers, the modern hazard to migrant birds, have occcurred in mouthern
Florida. 0il gpills critically thresten marine and estuarine water birds In many areas and are a poten-
tial threat in southern Florida, but we know of only one aerious recent Inefdent. 011 dumped from a
fraighter grounded near Dry Tortugas Iin January, 1964, killed several hundred water birds of about 10
gpecles (N,P,5,, 1964). Because raelatively little pesticide sampling of birda hag been done in and near
southarn Florida (Schreiber and Risebrough, 1972; Frantz, ef al., 1970; Wiemeyer, ef al., 1972; Lincer
and Salkind, 1973; Ogden, =t al., 1974), and because the gources and fate of organochlorine chemicals
{DDT and other echlorinated pesticides, polychlorinated biphenyle) in Florida ecogystemm are incomplately
understood, it is mueh too early to assess effects on bird populstioms, Disturbingly high levels of
persistent orgenechlorides have bheepn found in the egge of several estuarine kirds, but no decline in
southern Florida populations of the specles congidered most susceptible (Brown Pellcan, Bald Fagle,
Osprey) can be unamblpguously charged to chemical contamination. Misuse of the highly toxic, but non—
persistent, organophosphate pestieides has ecaused occasional massive direct bird mortality in southern
Flerida, a# in the recent kill of some 10,000 Robins near Homestead (Lee, 1972; Stevenson, 1972),

Summary

This paper reviews present knowledge of southern Florida blrds emphasizing faunistic and ecological
data. The presently avallaeble published summarlies of Floridas birds are both dated and Incomplete. Ea=-
pecielly important samong the misaing data ave unreported specimens in museum collectiong.

About 60 percent of the southern Florida avifauna eonsists of migrant or winger reaident gpecies.
Southern Florida wetlands are an important wintering ground for witer birds, Upland habitats are
less significant to wintering birde, but & review of available quantitatlve data suggests a notable
increase in abundance and diversity of land birds in winter.

The native breeding avifauna ia composed of 116 species, Contrasted with nearby states, Florida has
a more diverse founa of water birda, but it has fewer species of breeding water birda in the interior
wetlands than occur in Cuba. Southern Florida has relatively few land birds reflecting a pattern of
progréeasive southward decremse in the diversity of breeding passerines through the southeastern coestal
rlain and the Florida peninsula. This impoverished avifauna is characteriged by dominatlon by birds
of continental origin, by range 1imits that show little relation to ecological featuree, by lack of
roplacement by similar specles southward, and by a smell contingent of speciee of West Indian origin.

Southern Florida was eliminated ms land bird habitat during full interglacial perlods of the
Pleistocene. Howaver the Pleistocene fossil recoxrd from northern Florida suggests that: the Plaistocena
avifauma was much like the present avifauwma. We guggest that during the last placial period southern
Florida was populated by an upland, continental fauna and that the Everglades is a relatively recent
featuyre related to lowered land elevation relative ro sea lavel.

Forty-four bird populations have undergone recent change of breeding range limits. The general
pattern is withdrewal of continentsl gpecies, except for some explolting man-—wmade habitat changes, and
expaneion of the rangee of West Indian species. Puture West Indian invasivns and range expansions are
likely, The depauperate land hird fauna seems explainable only as the early stages of s dynamic shift
from & continental teo a West Indian avifauna controlled by changing climatic conditions.

Revlew of quantitative information om southern Florida breeding birds shows that the southern
Florida avifaune 45 not only impoverished but lacks a mumber of adaptive types and has much lower
breeding bird denaities In broad-leaved foreet and forest-edge habitats, although not in plnewoods, than
occur  in similer habitats elsewhere in the Southeagt, Quantitative data on wading bird specles and
other rare, endangered or localized species are also reviewed.

Wading bird populations are characterized by seamsonal influx of wintering birds and intra-regilomal
migrations in reaponee to lowering weter levele during the dry geason. Species utilizing the luterior
wetlande nest during the dry season when food becomes available by the concentration of aguatic animals
in remnant poole as water levels fall, The succeass of wading bird nesting, particularly of the highly
gensitive Wood Stork, dependa on the measonal hyﬂrologic cycle and is disrupted by both droughts and
extended high water.

Hurricanes saem to have played little role in transporting West Indian birds to Flordida and have
not directly extirpated bird populaticne, although dramatlcally altering some habitats. Nelther fire,
frost, nor disesse seriously affect asocuthern Florida hird pepulations. However, man—cauwsed changes,
particularly habitat annihilatlon, have had profound effects.
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TARIE 1

SUMMARY OF THE STATUS OF BIRDS THAT OCCUR
REGULARLY IN SCUTHERN FLORIDA

Calegory Number of Species

Wintering and migrant species 180

Water birds 7l

Land birds 106
Non-passerine 14
Pasgerine oz

Breeding species 116

Water birds ' 43

Land birds 73
Non-pasgserine 37
Pamgerine 36

Total species 296

_8nd R, G. Allen, 1958. Longleaf pine-turkey oak sgsoclation. Aud. Field Notes 12:450.



TAHLE 2

BEEEDING AV_FAUKS OF SOUTHERN FLOAITW

Species Habizatl Comment,

WATER 3ITFIS -

Pied-billed Grebe T More common 10 we: yesre.
Brovm Pelican [ -
Louble-crested Sormorant T & -

Ankdnga 7

E*Haglifioent. Frigete-bird a t{nrques&a Eeysi._ 1=t neated 1359,

Great Blue Hercn 7, 8 "Grt. Walze i, wefoly H
Green Hercn 1, 7. B -

Little dlue Heron r. f -

Cattie Egret Ge, 7, B, % *ret nested, 1553.

*Reddish Egret B Hainly in Florids Bay.
Great Egret 6, 1, & -

Snowy Egret T, B -

Louisians Heron T, & -
dlack-crowned Right Hercn I, 2 -

Tellow-crowmed Fght Beron T, & -
ieast Bitzern 7. 8 -

Hood Btork T, & -

*Glogsy Ibis = -

White Inls Gy 7. B -

*Roseaze Bpoonbill T E Begts only ir Florida Bay.

*Fulvous Tres Tuck I+ 5 First pested, 1943,

Mottled Imck T
Wood Tuck 2, 7 -

Z4ndnill Crane 6, fa, 7 -
Limpkin i -
¥ing 3ail T -
Clapper Fatl 1, % -
Farple Galiinule 7 -
Cormom Gallinate B -

*Agerican Oyetercatcher G Fzre breeder on Gulf coast.
Soonry Flower a Glf beaches, oow TETY Pare.
Flsen's Plover 5, e -

*Eilldeer Bz, ga, Gh Exterding soutn; 2zt nested, 1339,

#illet Few deficite nesting records.
Slecx-necked 3tilt T, &, 2, B -

Taughing tull 9_- 53, o -

*dt-billed Tern Te 24 D2 -

*Hoseats Tgrr 9y e -

Sooty Tero a Neste cnly at Ory Tor-ugaas,
Leas: Tern 9, & -

Boyml Terr 2 Extirpeted; last nested p, 185G,
Zandwich Tarn a Ex-ivpated; last nested g, 1320,
Hoddy Tern 2 Resats only at Dry Tortugss.

TAALE P--pomtimsed

Species Fabitatd Comment

LAMD BIRDS (Mom-passeripe® -

Turkey Pulture geheral Zee footnote w.

#3lack dltare general Bot in Florida Hays.
*Swallow-zaited Xite 1,2,3 3,5, ia - -

Everglade Xiza T - -

*Fed~tailed Hawk 3.3 Het in Florids Keys

Red-chegldered Hawl 1, %, 3,68 -

*Bhors-tailed Hawk 1,3, 3, % Few ngzt in southern Fls.

Bald Ezple T, 5 -

Ceprey T+ 5 -

Caracara E, &a Feuw peat in southerm Fla,

*Americar Kestrel 3 May oo lenger nest <o so, Fla,

*Achwhite - i, 38, 5, 5a Bot in Florida Keys.?

*Turkey 2, 3,4, 5 Kot ir Flerida Keys.
Ferdhite-crowmed Pigean 1.t Maiply in Floride Feys,
+ Zenaida Dowe 1% ¥esting, ¥eys, 2532: extirpaced?
+ Mourring Towe 3 Ja. 9, ca - .

Around Dove %, %a, G -

Caroline Parabeet g, L, 5 ExZinct; last seen g. 1215,
+HMargrove Tuckoo 1, L, s Slow sprea.d nortk ‘gnéd Ipland

Tellow-billed Cuckos EN -
* Smooth-billed Ani G, Fapif irciesse and spresd aorth.

Jarn Cwl S5, Sa -

*Sereech Cwl 3, 38, 5, Sa Bare or ausen: in Xeys,

*ireat Hormed Cwl 2y 3, 4, 5 Kot in Florida Keys.

Burrowing Owl 4, Ba Yesting in Eays sioce early 15606

*Earred Cwl Py 3,y 5 -Bgre or absent in Heys.

*Chuzek-w2ll's-widaw 1, -, 5
< Comoet Nighthesd 3. €. Be, G, 9a  Zsi. in Keys si:uzb =arly 1940'a

*Ruty-throeted Fmmingbird
*Common Flicker

*Filented Woodpecker
Fed-bellied Weocpecier

*Fed-keaded Woodpeozer
Eligiry Woodpeaier

*Dowrny Weodpeoizer

*Bed-uooxaded Woodpeoksr
Dwary-ailled Woodpecker

LANL BIFDS [Fasserina) -

*Basterc Fingbird
+ Groy Eingbirg
Great Crested Flycatoner
*Hough-winged Swallow
YPurpl= Marzia
*Blue Jey
Seran Jay

,
3. 3e, E, ;.a
1,2, 3,

[
[
]
i r.-

. 34
2 34
k]
3; 38, 7, Sa

1 ‘-aJ 5 ia
Fla, sorub

Few deficite mesting records.
Becoming scaree; aot in Keys.

Yot ir Florida KE;.rs.

EBig Zypress; gone in southeast Fla,
Iztirpated; last seen c. 1930,

Bot in Florida Fews.
Spreading Snlaad.

Few Jefinite nesting records.
FIL Wacwn rest in bird houees.

- Hob ia Fiorida Feys.

How rare in soy=hern Fla.

ehy



LABIE 2-~sortivmed

Speeies Hebitatl Comrent
*Comran, Crow L, 2, 5,5, 7, & Kot in Florisa ¥eys,
#Tigh Crow 1, 2, 5, 7a, 7, & Opresding south an sast ccast,
¥Tufted Titmouge 17, g, 4 -
*Irown~headed futbatch 3 Eig Sypress; gome inm scutheaat,
#Taralina Wren -, 5, Sa -
Bor-hern Mockingbivs 3, 32, 5, 5e -
*Eroern Thrasher Se Spread inte so. Fle. sfnce 1930s.
*Eeatera Bluetird 2,3 g Cypress; gone Io eortheast.
*Blue~-gray Gaatoatoier 2 Jig Cyprees.
*Laggerbeed Jnrike T3 BB, fa Bt in Florids Keys.
White-gwed Vireg E, Sa -
+ Farck-vhiskered Vireo 1, 4, Sa Spreaiing north ard inland.
*Bei-eyred ¥ireo 2, - -
*Prothoroiary Warbler 2, 5 Few mesting recpnds; recent?
*Jorthern Farils Warblar 2, b - -
=“*ellow Wartler 1 © Bpread into Keya since 26lAs.
*Fne Werbler S 3a Bom ia Floride Xeys. .
Zrairte Werbler 1 tiajuet endemic subspecies.
Tommon Yellawthroet 5 T Fot in Florigs ieys.
*Bagiern Mescowlark 3, 3a, 3a, G, fa, 7 Mot in Florids fHays.
fed-wirged dlackbiré 1, 2, Sa, £, fa. T, 8, 9b -
+Toat-tailed Srackls B, bR, T, T, 9 daob ir Florida Eays.
Comron Grackle 3 3.5, 58, 7. 8 -
*hmrer Tevager 3, 3a Mot in Flerida Yeys.
ZariinaZ 5, Sa -
*Pufopz-zided Towhee E, Sa B in Floride Kews.
*Sragghopper fparrow 3. E Faw definfte nesting records,
*Beaside Eparrow [ "Czpe 2able"Seagiis Sparrow |

*Beaaen's Spareow 3, B Few de2irize nesiing reconds,

lhabitet Code - [mderlining ioficeter the habitat of primery irportence. 1) Mangrowe
Zorseh and scrus; 2] Cyprese Zoresd; 30 Fine forset; 1a) Suburban rine, scatiered ko
Jairly cense yine stende in lawos; %) Closed harixood forest, both the hardwood
Tammocks of uelend sites ard EBvarglades —ree islands dominntes by r=di btay {Porsea
sorborial, haliy {Ilex sassine} ard other awamp Coreab Fpecles; 5) Fores edge, )
Aatural brisky vegelation of ey Types interspersed witk open arsas; 3a) Subirkan
Terest edgs, lanieczape Plaatings, citris end etier gromes and brusky growtil, meinly
of exctic plarts, on wacent lots, old fields and cther distarsed land; 4] Grasslands,
rreiries and aigher mersi with reletively short bydreparicds; Ez) Men-nede Zrass—
2ends, ek s improved pacturss, airporte anil golf conrses; 7)1 Interior weilanisy
Bl Coastsl end =stiprine weilanis; G) Hotural beactes sad modfots Zneluding
vegetated areas clong besclkes: fa) Man-made bare gronnd, such as new fi11, gpodl
tarks and gravelled roof: of tudldirgs: 9b! Sulsivarzed ani repemtly Fallow agri-
csulzural laps,

Eﬂsteria}:a preceding species names indicste that the bird dees nov breed in all erees -

of apperantly evizable habitat in scathern Mlorcide.
2Plus gigns preceding sreciee nsres indieate the 2ond Lirds of whally or parcly Wesc
Irdizn origio that breed Ic scuthers Florida.

l"I't.ua “urkey Vulture of extrene foutbern Florida {3 ssid to be the same subspecies
that ooourds Lo Sropieal Borth dmeries (Burleigh, 1938; A.G.U., 1957: @), ot it
poddibly 18 & Flelstocene reliet [Metmors, 19569 once mors widespread 1n the
southern U.5., rather =har-a recent inwader from the Wes: Indies.

"Ne quit the so-called "Fey West"Eotwhite (Howe, Io04: 168; Howedl, 1932: 1gh;
Aldrich, 10462 500} the few recorde of which, alf from Eer Wegt af the sms ctime,
strongly sugzest a tenporary population of agcaped or introdueed birda,

TAELE 3

SINERELTY 9F WATIVE TAmD ANTRICTRAS

Zocationl Lran Eleva=iom ¥o. spzries of bresding land binde
© At {m} Total Pagserics Bon-passarine
Kaine Ao, 3es ] 15 ¥ 36
Hiekigzar 1T, 587 Ao sz files] 43
Magaacinetta 20,378 1,G6&7 121 5% kLY
Eenrtucky 0% 25T 1,265 113 g5 ay
Beain Carnline LT D 1,080 111 5 El)
Aleera 132,200 T30 121 5 L1
Georgia - 151,511 1,-E32 a5 =] 33
Louigiapa 1165, 50 168 ] & 37
TloTids 10,539 = 10k £l b3
Bopthern Florids b 755 is 7% xE AT
Tuta 21,525 1,006 itz 33 [
Hiapaninla 75,483 3,170 TT 35 4
JTemaice 10, 261 2,258 T 35 ac

l'&ata darived Crom Tollowing soarces: M=, - Faimer, 1349; Wi, - Wood, 15571;

Ma. - Grizcom and Bupder, 1¥s3; E, - Memgal, 19%5; 2.7, - Syrunt anc Chanberiain,
13495 La. - Lowery, 1950; A1, - Tmhof, 1969; Ga, - Furleigh, I955; Fi, ami &, P -
all carrent information; Jave - Bend, 1971, Barhour, 16435 Hisp, - 3ord, 1971,
Wotpore aod Swales, 1931 Jem. - Boad, 167z, For glder rzfgrenres it 1s probatle
that a few land birds {probably <10 4n =i} cased] hawe been gdded €o the avifaunas
in veceant years. -

rh¥



TABIE b4

A,-Range advances

BREEDING RANGE CHANGES BY PENINSULAR FLORIDA BIRDS

1.-Erobably pot primarily in response e man's impect on environment

Species

Range Change

References, Comments

+Magnificent Frigatebird

Fulvous Tree Duck

Mississippi Kite

Caspian Tern

+White-crowned Pigeon

+Mangrove Cuckoo

Great Crested Flycatcher

Yellow-throated Vireo

+Bleck-whiskered Vireo

Prothonotary Warbler

+Yellow Warbler

Prairie Warbler (Fla. race)

Louisiens Waterthrush

Yellow-breasted Chat

To Marquesas Keys, mid-1960's, probably
from near West Indies.

To Ieke Okeechobee, Fverglades, SE coagt.
First nested, 1965, Some may be escapes.
Pregumably from either SW U.S. or Cuba.

Spread into northern peninsula, now nesting
south at least to Gainesville.
Nesting in Tampe ares since 1962. FPossibly
also Merritt Is.

Becoming more widespread in interior of
Everglades N. P. in summer.

Spread north to Miami area. Also inland in
S Fla. where now numerous records. Now
resident, perhaps formerly only present in
summer,

Nesting Lignumvitee Key, but not in Lower
Keys, 1951-2; pair with young, Key West,
1973. Apparently invaded Fla, Keys since
1930's.

South along Peace River to vicinity Fort
Meade; earlier south te Orlando area.

Has spread north om Atlantic coast to at
least New Smyrna and on Gulf coast to at
least Cedar Key, possibly St. Marks. Also,
widely inlend in extreme S Fla. and inland
at sites near coast farther north. Now
many records (specimens) from coasts of W
Florida., Ala. and la.

Found southern Big Cypress, 1966; breeding,
1970,

First found near Key West, 1941; now common
resident outer Fla. Keys and Fla. Bay,
north on east coast to Miaml area.

North on Gulf coast to Cedar Key, and
probably to St. Marks area.

Has extended breeding range into Fla,
panhandle and Tallahassee region, with one
nesting record at Gainesville.

Now many summer records in northern
peninsula, but apparently no definite
breeding records south of former known
range.

See Ogden, 1969,

See Ogden and Stevenson, 1965;
Bond, 1971: 43,

See Ogden, 1971, 1972, 1973;
¢f., Sprunt, 1954: 97,

See Woolfenden and Meyerriecks,
1963; Ogden, 1973.

Loss of feeding habitat in Upper
Xeys may be a factor.

See Stimson, 19%ka; cf., Sprunt,
1954 272,

See Robertson, 19553 Ogden,
19735 cf., Sprunt, 195k: 292,

See Stevenson, 19%68; Mason,
19523 ef., Sprunt, 1954t 366.

See Nicholson, 1950b, 1950e,
1953; Robertson, 1962, 1968;
Stimson, 1964bs Imhof, 1963,
196k, 1965, 1966; Stewart, 1965;
Colehour, 1970; of., Howell,
1932: 380. Advance related to
spread north of mangroves along
coast, but now has far outranged
mangroves,

See Stevenson, 1966; Ogden,
1970a. Apparent advence c. 165
km south {cf., Sprunt, 1954:
376), but Big Cypress birds
poorly knowm.

See Greene, 1942; Ogden and
Stevenson, 1965. Mainly
inhebits fringing growth of red
wangrove (Rhizophora).

See Stevenson, 1957, 19603
Egden, 19723 cf., Sprunt, 195k:
10.

See Austin, 1965.
Of., Sprunt, 195k: 4oz,

Pogsibly related to man-caused
habitat change.

2.-Erobably primerily in regponse to man's impact on environment

Cattle Egret
Killdeer
+Mourning Dove (Greater

Antillean race)

+Smooth-billed Ani

Burrowing Owl

- First collected in Fla. Keys, 1953,

First known nesting, Iake Okeechobee, 1953;
now ubiquitous. Almost certainly colonized
Fla. from the West Indies.

Spread throughout mainland SE Fia. since
nid~1950"'s. Numerous nesting records.

Nesting
at Dry Tortugas since 1962, but subspecies
there still uncertain. Becoming more
common in Keys.

Considered casual by Howell (1932: 290) and
still a rarity to Sprunt (195h: 245-246),
but has spread explosively since early
1960's. Now abundant along east coast
north at least to Vero Beach with many
records farther north, and on Gulf coast.

Spreading northward in northern peninsula
since 1950's. Also invaded Fla, Keys to
Key Vaca, early 1960's.

Almost altogether a species of
altered habitats except in
nesting.

Cf., Sprunt, 1954t 162; Kushlan
and Fisk, 1972,

See Aldrich and Duvall, 1958;
Robertson and Mason, 1965.

Targely limited to man-made
forest-edge situations where now
one of the most common land
birds in much of SE Fla.

See Neill, 1954; Ligon, 1963;
Paulson and Stevenson, 19623
Stevenson, 1963. In pastures,
airports, golf courses, and
other cleared lend.




TABLE li--continued

Species

Range Change

References, Comments

Common Nighthawk
(Continental race)

Spreed into Upper Keys, early 1960's.
Present southern range limit in Keys
uncertain.

First repor from Key West, 1942, Spread

+Common M (Bah

race)

Chimney Swift

+Gray Kingbird

Rough-winged Swallow

Barn Swallow

Brown Thrasher

Brown-headed Cowbird

Blue Grosbeak

Indige Bunting

north to Key largo by 1961. Numerous
records on southern mainland, but no known
nesting there.

Apparent slight advance in SW Fla. to Fort
Myers area, but former range limit not well-
described.

Now widespread breeder on southern mainlend,
chiefly in towns. Several summer inland
records farther north.

Spread (sparsely) through central third of
peninsula since 1950's. Nesting in
querries, on structures, canal banks, gtc.

Recent nesting records at Payne's Pralrie,
nests in ewlverts. Other northern
peninsula localities?

Populations in southern third of peninsular
Fla, are sparse, but has nested on Key
Largo.

See Sutherland, 1963; Robertson,
1961, 1962. Relationship with
the following form still needs
study in Keys.

See Greene, 1943; Nicholson,
1950a; Stevenson, 1958; Ogden,
1973; and above references.

See Stevenson, 1967.

See Grimes, 1953, rg extension
in NE Fla., where coasstal spread
probably not man-caused. Inland
spread. in S Fla. related to land~
clearing and perhaps to
consequent disappearance of
Eastern Kingbird.

Stevenson, 1957, 1960; Robertson,
1962; Ogden, 19693 gf., Sprunt,
195k 306.

See Ogden, 1972, 1973.

Cf., Sprunt, 1954: 343,

Not known as breeder to Sprunt (19543 h46.
447), but has spreed rapidly through pan-
hendle since mid-1950's (Westonm, 19653 123-
12L) and inveding northern half of
peninsule.

Has spread into northern half of peninsula
(or at least become much more common
within past 15 years.

Apparently in process of occupying most of
peninsuls since spread first noted south
of Tallahessee in mid-1950's. Spread
almost certainly related to replacement of
pine forest by fields, pastures and brushy
forest-edge.

See Stevenson, 1960, 1966, 1968;
Ogden and Stevenson, 1965;
Ogden, 1971. Southward disper-
sal of juveniles in early summer
complicates interpretation of
records.

See Stevenson, 1956, 196k, 19663
Robertson, 1962; Ogden and
Stevenson, 1965; Ogden, 1971,
1972, 1973.

See especially Johnston, 1965.
Also Stevenson, 1956, 1960,
196h, 1968; Ogden and Stevenszon,
1965; Robertson, 1962; Ogden,
1969, 1972, 1973.

B,-Range losses

1.-Probably pot primarily in response to man's impact on environment

Broad-winged Hawk

Apericen Kestrel

+Zenaide Dove

Common Crow

White-breasted Nuthatch

Brown-hesded Nuthatch

Gray Catbird

Fastern Bluebird

Summer Tansger

Perhaps never widespread in peninsular Fla.,
but no recent nesting records south of
Gainesville. -

Gone from SE Fla. by ¢. 1940 (Miami is the
type locality of F. 5. paulus), and now a
very scarce breeder in southern two-thirds
of peninsula.

Breeding Fla. Keys, 1832, fide Audubon. Not
found by any later observer.

Reportedly once widespread in Fla. Keys, but
not so today.

Once resident in northern half of peninsula,
but apparently no recent Fla. breeding
record and few records of any kind.

Gone from SE Fla. where once locally
commorn.

Apparently no longer breeds in Florida
(Stevenson, 1967).

Gone from SE Fla., where it nested on Long
Pine Key as recently as 1952 (Robertson,
1955). Mimmi is the type locelity of

8. 5. grats.

Now rare as a breeder in SE quarter of
peninsula, but present in Miami area to at
least mid-1950's.

See Ogden, 1971, 1973; cf.,
Howell, 1932t 178.

See Ogden, 1972, 1973; cf.,
Holt ‘and Sutton, 1926 and
Howell, 1932: 180-191.

An enigme, see text comment.
Conceivably extirpated by
hunting.

Cf., Howell, 19321 3h1.

Cf., Howell, 1932: 345.

¢f., Holt and Sutton, 1926.
Iumbering mey have been a factor,
but the species doesn’t require
mature pine.

Cf., Howell, 1932: 357.

Cf., Howell, 1932: 366.

See Stevenson, 1955, 19563 cf.,
Howell, 1921.

2.-Probably primarily in response to man's impact on environment

Specles

Range Change

References, Comments

Reddish Egret

Rogeate Spoonbill
Royal Tern
Sandwich Tern

Red~cockaded Woodpecker

Serub Jay

Nested on coasts of much of the peninsule
in 1800's (Howell, 1932: 10h; Allen,
1954-55) but now largely limited to Fla.
Bey.

A widesp: breeder in
peninsula in late 1800's. Now nests only
in Fla. Bay.

Once nested Fla, Keys and Gulf coast.

Gone from SE Fla. where a few persisted
near Homestead until g. 1965.

East coest populations largely gone south
of Palm Beach. ©SW Fla.?

Perhaps beginning to reclaim
former Gulf coast range
(Bancroft, 1971). Decline of
this and the following species
caused by plume-hunting.

C£., Howell, 1932: 1203 Allen,
igk2: 7,

See text comment. Commercial
egging probably caused the
disappearance of these species.

Removal of mature pine forest
undoubtedly caused its
disappearance.

cf., Howell, 1932: 339. Decline
caused by obliteration of
habitat.



TABIE 5

WEST INDIAN BIRDS RECORDED FROM FLORIDA BUT NOT KNOWN TO BREED

Species

No. of Records
in Florida

Source

Probable

Comment

Bahama Duck >10
(= White-cheeked Pintail)

Masked Duck >15

Caribbean Coot 8

Scaly-naped Pigeon 2
(= Red-necked Pigeon)

Zensida Dove 8

Key West Quail-Dove 5
Ruddy Quail-Dove |3
Antillean Palm Swift 1

Emerald Hummingbird T
(= Cuban Emerald)
Bahama Woodstar 2

Toggerhead Kingbird 2

Bahama Swallow 8

Bahamas

Cuba.

Cuba,

Cuba

Bahamas
or Cuba

Bahamas

or Cuba

Cuba

Cuba.

Bahamas
or Cuba

Bahamas

Bahamas
or Cuba

Bahamas

Has occurred almost annual-
1y in recent years. Several
recent specimens and photos
Extreme dates: 23 Dec. -

2 May.

Several recent specimens
and photos. Extreme dates:
Nov. - 13 Apr.

All in winter of 1973-7h.
Specimen, numerous photos.
Also several apparent Carib.
Coot X Am. Coot hybrids.
(W. J. Bolte, pers. comm.).

Both specimens from Key
West.

Photos, but no Fla.
specimen in this century.
Extreme dates: 30 Sept. -
24 Apr.

Published photo (Nelson,
1966). Extreme dates:
15 Sept. - 12 Novj 1 in May.

Specimen, Dry Tortugas
(Robertson and Mason, 1965)
Extreme dates: 8 Dec. -~ May.

2, Key West, July-Aug.,
1972, published photo
(Cgden, 1972).

No specimens or photos, but
several detailed observa-
tions (Stimson, 19hh;
Cruickshank, 1964). Year-
round, several in summer.

Photos. One spring and one
fall record.
Some guestion of specific
identity existed (S‘tevenson,
1972), but photos seem to
support this identification.
At same Fla. Keys locality
in two consecutive winters.

No Fla. specimen in this
century. Extreme dates:
7 Apr. - 11 Dec.

TABLE 5--continued

Species

No. of Records
in Florida

Probable
Source

Comment

Cave Swallow

Cuban Martin

Bahama Mockingbird

Thick~billed Vireo -

Bananaquit

Bahama Yellowthroat

Stripe-headed Tané.ger

Tawny-shouldered Blackbird

Black-faced Grassquit

12

>25

>30

Cuba

Cuba,

Bahamas
limited
range in
Cuba.

Bahamas

Bahamas;
limited
range in
Cuba

Bahamas

Bahamas

Cuba,

Bahamas;
limited
range in
Cuba

Mostly Dry Tortugas, where
regular in spring in recent
vears. Several meinland
records, and recent Fla.
specimens (Stevenson, 19653
Dinsmore, 1968). Extreme
dates: 28 Feb. - 26 July.

Practically impossible to
identify in the field.
Perhaps a subspecies of the
Purple Martin (Bond, 1971).

Sight record only; Dry
Tortugas, 3 May 1973
(P. A. Buckley, pers. comm.).

Sight records only
(Stevenson, 1961; Robertson
and Mason, 1965).

Mogtly SE coast and Keys,
where a rare, regular
winter resident in recent
years. Often sings. Extreme
dates: 1 Nov. - 23 Mar.;
also May?, 18 Aug.? Many
photos. Almost surely the
Bahaman subspecies
(Robertson, 1968).

Lozahatchee Nat'l. Wildl.
Ref., 19 Oct. 1968; caught
in mist-net, escaped
(Sykes, 1968).

All records from SE coast
and Keys, where recorded in
all months except Aug.
through Oct. Often sings;
nesting suspected, but not
proved. Both Behaman sub-
species may occur, but the
one gpecimen (Stevenson,
19%3) was $. z. gena.

Key West, 27 Feb. 1936, 2
specimens (Demeritt, 1936);
Marathon, 25 May 1955
(Sprunt, 1963).

Mostly SE Fla., but several
records from interior. No
seasonal pattern evident.
Several recent specimens
(Browning, 1964 ; Robertson,
1968).
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TABIE £

POPUTATION DERSITY OF SREEDING LAND BIRDS [N FLORIDA
I, Haturel Habitats

Description and Tocation Years Np. Bpeeding No, Freeding lwnzily of Most Common Spe=cieq
Size of Study Ares Studied  4/50 ha Spenies (A0 nad
1. Lemgleal pine- I of dainesville, 1958- %{Ll 7.8 li-g. Gnalcetcher, 26.4; Sum.
turkey oak sseocistion Alachua Co. 1w (fb-ohY (B=10) Tanager, pl.f: Turted Tltmouze,
{10 ha} 10.6; Grt. Cr=at. Flycatcher,
2,23 Yellow-thr. Virea, 7.2.
2. Slash pine-turkey Archbold Rlel. Bta., 21963 100 1h R-z., Towhee, S0; Alue= Jay,
onk aseociation (8 na) Hignianda Co. 1#.55 M. Dave, 7.5; Ctuck-
wlll®gewldow, 7.4 Red-ball.
. W'peeker, 1,3 Grt, Crost,
Flyeatcher, 7.5,
f(l. Bend pine acrub Archbeld Biol, Stm., 1969 e g R-g, Townas, %55 Dlue Jay,
a hn) Highlanda Ca. 12.5; Car. Wren, §; Grt, Crest,
Flycatcher, 53 White-eyed
Vireo, 5.
L, Berubby flmtwoods Archbeold Piol, Bte., 19y 175 13 Rug. Towhne, 755 Scrub Jay, 10;
(& ha} Highlanda Co. Grt. Trest. Flyastcher, 7.5;
Llue Jay, 7,53 M. tove, 3; Cur,
Wren, 9; White=cyed Vireo, &,
5. Recantly burhed Apshbeld Biol, Sta., 1969 50 12 "R-a, Towhee, 20} Fobwhile, 10;
poTubhy flatunodm Highlands Cn. Gr. Dowe, 103 Serub Jay, 53 E,
(8 ha) Meadowlark, 5.
6. low Flatwaeds with  Archbold Biol, Sta., 1%Y 120 11 Car, Wren, 80; White-eysd Virea,
bayhesd (4 hel} Highlands Co. 20; Pine Warpler, 703 Cardinal,
20; F-z. Towhee, 20.
T. Odd wecond-growth Long Pine Key, Dade 1951~ LA 15 Pine Warbler, 12:; Red-bell,
rockland pine forest Co, 1952 (55n56) (33-17) Wi'pecker, 11; K. Meodowlevk, Z;
{10 ha) N, Mockingbird, 3; £. Xingbird,
L.b; Dotamite, by £, Blushird,
1.5. B
8, Toung second-grewth Long Ploe Key, Dmde 1551~- 34,5 ;E,ﬁ Fobwhite, £.5: Fed-bell,
rockland plpe forset Ca. 1352 (33-36} (ka1 W'packer, §.5; Fine Warhler,
{10 ba) 5.5; Blue Joy, &4; N, Mocking-
bird, 1; Log. Zhrtke, 4; Com,
Grackle, g,
9. Mpture rockland Big Pine Key, Fle. 1941~ g.% i Aed-bell. W'penker, 93 tray
1nl=-p=}llm foragt Kays, Monrea, Co. 1552 (56 (3-3) Kingbird, 2; Cardinal, 1%,
20 ha
10. Uld second~growth £ of Margh Harbour, 1952 a2 13 Fing Warhler, 225 tlive-copped
Ploug w pina- Great Abaco, Beh. Warbler, 17; 2tripa-headed
yurd (10 ha Tanager, 9; Hlack-faced Gregs-
quit, By Hairy Woodpecker, &;
hick-billed Vireo, (3 %rt, Aptl.
Peowge, S¢ P-g, Cnateooteher, b4
Log. Kingbird, 43 Yellew-thr.
Warbler, Ui,
11. Iive omk=cabhage Heer Verc Lasch, 1966 124, 1.7 Cardinal, 50,7 Uar. Wren, 343
vomatal hammock  Indien Fiver Co, 1A {108-121} (1h-18) Red-hell. Wipoeker, 11.3.
14 « 20 ha)
12. Oak-palm-hickory W o Varo Deach, 15656- ' 122.5 165 Car, Wran, 30,3; Cardinnl, 28.7;
hamnaok and mAple Indian Fiver Co. 1969 {107-130) [1h-1m) Red-bell. W'pcoker, 18.0; White-
mmmp {24 he} eved Vieeo, 123 Yellows=hillad
Tugkoo, (i Hrt. Uresl. Flye
caloher, o. f-
13, Live omk=rabbage Hillgborough River 1907- 106 19,5 Cur. Wren, 453 Parulu Warbhler
pelm harmoek (13.5 ba) Btate Park, [ills- 1663 (183189} (13-10) %) Redleyed Yives, 3.5 ’
borough Co. Tardinal, 3y -y, Gnatcateher,
1.
1. Mixed cak ridge Sawgress lake mrea, 108k 154 o Car, Wren, 503 Cordinal, S0
{12 na} Pinellag Ca, Yellow-bllled Uuckea, 205 DBlus
day, 175 Brown Thragher, 1o0;
Seweech Dwl, 7.
15, Wet maple swamp Qawgi=as Inke Ares, 1504 111 5 Gar. Wren, &1 Cariinal, 40y
(39 ma) Pingllas . Yellow-billed Cugkon, 70,
N
16, Myture trepical lignumvitae Xey, 1952 1k 5 Blackewhinhared Vireo, 113 or:,

hammack (7.3 ha)

Fla. Keya, Monroe
Ca,
£~

Uresl,. Flymatchor, 3.
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TABLE --contdmed .

Deacription and Lovation Yeara  No, Dreeding No. Breeding Density of Mozt Common Species
Blze of Study Area Gludied VMO ha Species (3240 1a)
17. Emnall Lropical Varh Hamoonk. Leng L1¥l1- B3.5 13.% Cardinal, 20.5; Bed-hell.
hewmosk a0 shrubby Pine Key. Uade o, hLERT [ry-u) {12-15) W'perker, J4: Pipe Warbler,
plrevoads {10 he) 12.5; Wnite=gyed Vireo, 10}
Grt, Crest. Flyentoher, Tp Car.
Wren, 4,43 Blue Jay, 5.
18, PBurned-out Royal Palm Hommeood. Ll 125.4 1.5 Cardimml, 423 Car. Wean, g8,5i
tropical hummook Imde o, 1 {120-131) {1r-11) Whitg-ayed Vireo, 233 Red=ball,
(8 ha) T Wipecker, 153 Ort. Crested
Flycatcher, 6.
19, Cosstal hoppook Newy Flamingo, 1-#:2 - loa.e F.t White-eyed Viren, b2 5: Capdi-
aeyub sod buttonwood  Monres Co. 145 {A7-114) (7-2 nal, £5,5; ked-belll W'packer,
{Congoarpus) (6.7 tm) 21; Grt. Crest. Flyoatcher, O3
Yellow-billes Cuckoo, 4.5.
200, Borubby mengrove Nopth Nest Key, Fla,  J46R 33 5 R-w. Hlackbird, 19; Prairis
island (51.2 ha Say, Monrue Co. Warbley, 93 White-oromed
Figaon, 2; Gray Kingbird, 2;
Qaprey, 1.
21. DMisturbed tropical Big Pine Kay, ¥la. 1951 (3] T White-eyed Virea, 28; Cardinal,
heammock (12 had Keys, Monrag Co. 203 Rad-ball, Wipecker, B; Gr.
Dove, 3; Yellow-pillad Cuckao,
3i Hlezck-whiskered Vireo, 3.
1. Altered Hobitets
22. Active cltrus W of Yero Beach, 1907- N 11y Bobwhite, L1; Cardinal, 3h.3;
grove (16.2 ho} Indian River Co. 196G (188200} (11-13) Mockingbird, 32.7: Gw, Dova,
17: B-g., Towhee, 15.33 Rww.
Elrrkbird, 1833 M. Dove, 13;
¥. Meadowlark, 11.
#3. Long-sbundoned key Ligmumvitae Koy, 1951 58 fd Cardinel, 163 Hleck-whiskersd
line grove Fle. Keyz, Menroe Vireo, 12; Yellow-nilled Cuckoo,
Co, 73 Red-bell. W'pecker, 1y Grt,
Creat. Flycatcher, 7; Whites
ayrd Vireo, 7.
2h, Suburban pine area Gulrport, Plnellas 1063 auT 11 Houge Spareew, 330: M. Dove;
(18,4 ba) Co. 14505 Mackingbird, 35; Hlue Jay,
33t Com. Grackle, 135 Cerdinal,
13.
25, Yuburban ook aree  3t. Pateraburg, 1363 BEf d House Hparrow, 2173 Blue Jey,
(7.1 na) © PMipellas Co. Ilk; M, Dowe, 103; Mockingbird,
ho; Cardinal, 249.
25, Now guburban area S5t. Petersburg, 1963 203 6 House Sparvow, 137; Mockingbird,

{15.2 ha)

Finellas o,

24y M. Dove, 24; Dlue Jay, 16;
Cardiomi, 8.

lUnderiined mmbers are everageg, Numbers in parenthesis show renge of total pepulaticu density and mamber of
bresding spacieg recorded in the vorious years of atudy.

# Census #1: Woolfenden and Allen, 1558; Woolfenden, Allen, and Blrkenholsz, 1959; Allea, Birkenholz and
Jenni, 1960; Jennl, Allen and Trost, 19613 Jennil, Birkenholz and ligon, 1962. #2-f: Wooltenden, 1969, #7-10,
15-21 and 23: Robertson, 4955, #11-17 and 22: Kale and Webber, %A a, b, o:

Wabbey and Kale, 1059 m, 5. #13: Woslfanden, 1968, #1ha1u: Ronwar

and Woolfenden, 1060. f2lagh: Waulfenden and Robwer, 1069, °



TABLE 7

COMPARISQN OF WINTER BIRD AWD BREEDING BIRD DEWSITIES IN FLORIDA HABITATS

Location Habitat Year Humber of Species Density (Birds/40 ha)
winter summer winter winter summer  winter
sSummer . Bvnner
Hillsborough River  Live Cak-Cabbage Palm 1967-68% 133 16 2.06 M1 3667 . 1.2
State Parkl Harmock
Vero Beach® five Oak-Cabbage Palm 1966-67 k1 15 2.73 1hch 286 5.22
Coastal Hammock 1967-68 37 15 1.95 k12 252 1.63
, 1968-69 3h 17 2.00 530 220 2.4
Onk-Folm-Hickory Hammock  1966-67 L8 17 2.82 1058 220 4,18
and Maple Swamp 1967-68 L3 17 2.82 AL 254 3.00
1968-69 41 19 2.16 1017 254 k.oo
Jitrus Grove 136657 39 1z 3.25 595 380 1.57
1967-68 39 13 3.00 500 390 1.28
Archbold, Biological Slash Pine Turkey Onk 1069-T0 | 31 2k 2.21 370 100 3.70
Stationd Azsociation :
Recently Burned Scrubby 1969~70 18 12 1,50 2Lo 100 2.4ha
Flatwoods
Scrubby Flatwoods 1965-70 19 13 1.46 195 250 G.78

Sand Pine Serub 1969-70 25 g 2.78 390 140 2.4h

1pram Woolfenden, 1967, 1968 a, b.

ZFrom ¥ale and Webber, 1%68a, b, ¢, 1969, b, .

3From Woolfenden, 1969, 1970a, b, c, d.

lLIn:r:luries nesting sesszon of 1967 and winiter season of 1967-8G.
511_1c3_udes only nesting birds.

ocy
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TARIE 8

A COMPARISON OF BREEDING POPULATIONS OF WADING BIRDS QN THE SCOUTHERN COAST
AND FLORIDA BAY AND INTERTOR WETTANDS OF EVERGIADES NATIONAI PARK

IN 1930'8 AND 1960'5

Specias

Mid-153074

Mid-1960"'s

Floride Bay and Coaste
Great, Blue Heron - 1,100
Great Egret 300 2,500
Small Herona 1,000 5,000
White Ibis 1,500 3,500
Interior Everglades
Great Blue Heron - 0=200
Great Egrat 25,000 S00=5,000
dmall Herons 20,000 1,000=-7,500
White Ibis 20,000 0-5,000
TABLE 9

THE NUMBER OF WOOD STORKS NESTING AND NUMEER OF YOUNG BIRDS FRODUCED

FROM 1956-57 THROUGH 1973-7h IF THE SOUUHERN EVERGIADES AND
CORKBCREW SWAMP COLONIES

Year Southern.Evergladesl Corkacrew Bwampg
Nagstlng Fopulatlon  Preduction Nesting Population  Production
1956-57 2,080 ) 0 0
1557-58 200 0 1,000 azs5
1958-59 2,000 2,200 8,000 4,000
15955-60 5,000 2,870 10,000 1k, 500
1560-61 £,200 2,000 12,000 17,000
1961-62 0 0 0 0
196263 2,000 1,000 6,000 2,000
1963-6L 5,000 0 0 0
1964 -85 L 000 200 2,600 0
196566 5,200 500 8,000 3,500
19A6-67 3,800 2,000 7,360 7,350
19a7-68 L 200 200 10,000 0
1968-69 3,000 o 7,000 3ho
1969-70 2,500 0 3,800 aQ
1570-71 2,000 150 2,h00 1,500
1971-72 1,500 hpo 3,000 200
1972=73 1,800 200 0 0
1973-74 2,000 1,900 3,800 3,500

lInformntion from files of the Everglades National Park.

2Information from Kahl (1964) and from files of the Natiomsl Auduben Socisty and

Everglades Naticnal

Park.
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Figure 1.

Bpacies density of breeding land birda in Florida.
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